Multiple Phylogenetically Distinct Events Shaped the Evolution of Limb Skeletal Morphologies Associated with Bipedalism in the Jerboas by Moore, Talia Yuki et al.
Multiple Phylogenetically Distinct
Events Shaped the Evolution of Limb
Skeletal Morphologies Associated
with Bipedalism in the Jerboas
The Harvard community has made this
article openly available.  Please share  how
this access benefits you. Your story matters
Citation Moore, Talia Y., Chris L. Organ, Scott V. Edwards, Andrew A.
Biewener, Clifford J. Tabin, Farish A. Jenkins, and Kimberly L.
Cooper. 2015. “Multiple Phylogenetically Distinct Events Shaped the
Evolution of Limb Skeletal Morphologies Associated with Bipedalism
in the Jerboas.” Current Biology 25 (21) (November): 2785–2794.
doi:10.1016/j.cub.2015.09.037.
Published Version doi:10.1016/j.cub.2015.09.037
Citable link http://nrs.harvard.edu/urn-3:HUL.InstRepos:25620509
Terms of Use This article was downloaded from Harvard University’s DASH
repository, and is made available under the terms and conditions
applicable to Open Access Policy Articles, as set forth at http://
nrs.harvard.edu/urn-3:HUL.InstRepos:dash.current.terms-of-
use#OAP
	   1	  
Multiple	  phylogenetically	  distinct	  events	  shaped	  the	  evolution	  of	  limb	  skeletal	  morphologies	  associated	  with	  bipedalism	  in	  the	  jerboas	  	  Talia	  Y.	  Moore1,	  Chris	  L.	  Organ2,	  Scott	  V.	  Edwards1,	  Andrew	  A.	  Biewener1,	  Clifford	  J.	  Tabin3,	  Farish	  A.	  Jenkins	  Jr1.,	  Kimberly	  L.	  Cooper4	  
	  
1Department	  of	  Organismic	  &	  Evolutionary	  Biology,	  Harvard	  University,	  26	  Oxford	  Street,	  Cambridge,	  MA	  02138	  USA;	  2Montana	  State	  University,	  Department	  of	  Earth	  Sciences,	  226	  Traphagen	  Hall,	  Bozeman,	  MT	  59717	  USA;	  3Department	  of	  Genetics,	  Harvard	  Medical	  School,	  77	  Ave	  Louis	  Pasteur,	  Boston,	  MA	  02115	  USA;	  4Division	  of	  Biological	  Sciences,	  University	  of	  California	  San	  Diego,	  9500	  Gilman	  Drive,	  La	  Jolla,	  CA	  92093	  USA	  	  Corresponding	  author:	  	  Kimberly	  L.	  Cooper	  UC	  San	  Diego	  9500	  Gilman	  Drive;	  MC-­‐0380	  La	  Jolla,	  CA	  92093	  (858)	  534-­‐1040	  kcooper@ucsd.edu	  	  	  
	   2	  
	  SUMMARY	  	   Recent	  rapid	  advances	   in	  experimental	  biology	  have	  expanded	  the	  opportunity	   for	  interdisciplinary	   investigations	   of	   the	   evolution	   of	   form	   and	   function	   in	   non-­‐traditional	  model	   species.	   However,	   historical	   divisions	   of	   philosophy	   and	   methodology	   between	  evolutionary/organismal	   biologists	   and	   developmental	   geneticists	   often	   preclude	   an	  effective	  merging	  of	  disciplines.	  In	  an	  effort	  to	  overcome	  these	  divisions,	  we	  take	  advantage	  of	   the	   extraordinary	   morphological	   diversity	   of	   the	   rodent	   superfamily	   Dipodoidea,	  including	  the	  bipedal	  jerboas,	  to	  experimentally	  study	  the	  developmental	  mechanisms	  and	  biomechanical	   performance	   of	   a	   remarkably	   divergent	   limb	   structure.	   Here,	   we	   place	  multiple	   limb	   character	   states	   in	   a	   locomotor	   and	   phylogenetic	   context.	   While	   obligate	  bipedalism	  arose	  once	  in	  the	  ancestor	  of	  extant	  jerboas,	  we	  find	  that	  digit	  loss,	  metatarsal	  fusion,	   between	   limb	   proportions,	   and	   within	   hindlimb	   proportions	   all	   evolved	  independently	  of	  one	  another.	  Digit	  loss	  occurred	  three	  times	  through	  at	  least	  two	  distinct	  developmental	  mechanisms,	  and	  elongation	  of	  the	  hindlimb	  relative	  to	  the	  forelimb	  is	  not	  simply	   due	   to	   growth	   mechanisms	   that	   change	   proportions	   within	   the	   hindlimb.	  Furthermore,	   we	   find	   strong	   evidence	   for	   punctuated	   evolution	   of	   allometric	   scaling	   of	  hindlimb	  elements	  during	  the	  radiation	  of	  Dipodoidea.	  Our	  work	  demonstrates	  the	  value	  of	  leveraging	   the	   evolutionary	   history	   of	   a	   clade	   to	   establish	   criteria	   for	   identifying	   the	  developmental	  genetic	  mechanisms	  of	  morphological	  diversification.	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  INTRODUCTION	  The	  vertebrate	  limb	  has	   long	  been	  of	   interest	  to	  evolutionary	  biologists	  due	  to	  the	  extraordinary	   diversity	   of	   forms,	   to	   biomechanists	   for	   the	   corresponding	   variety	   of	  locomotor	   functions,	   and	   to	   developmental	   biologists	   as	   a	   model	   of	   patterning	   and	  morphogenesis.	  We	  stand	  to	  gain	  a	  more	  complete	  understanding	  of	  the	  mechanisms	  that	  shape	   the	   development	   and	   evolution	   of	   form	   and	   function	   by	   integrating	   these	  traditionally	   distinct	   disciplines.	   We	   focus	   on	   the	   rodent	   superfamily,	   Dipodoidea,	  comprised	  of	  51	  extant	   species	   including	   the	  quadrupedal	  birch	  mice,	   facultative	  bipedal	  jumping	   mice,	   and	   33	   species	   of	   obligate	   bipedal	   jerboas	   [1].	   Together,	   these	   species	  exhibit	  diverse	   limb	  morphologies	  with	  varying	  degrees	  of	  specialization.	  The	  most	  basal	  species	   exhibit	   an	   ancestral	   generalized	  quadrupedal	   rodent	  morphology	  while	   the	  most	  derived	  bipedal	  species	  have	  lost	  the	  pre-­‐	  and	  postaxial	  hindlimb	  digits,	  greatly	  elongated	  the	  hindlimbs,	  and	  disproportionately	  elongated	  and	  fused	  the	  three	  central	  metatarsals.	  	  Studies	  of	  jerboa	  anatomy	  have	  been	  largely	  limited	  to	  dissections	  of	  a	  few	  species	  and	  casual	  observations	  of	  captive	  individuals	  prior	  to	  the	  1940s	  [2–5].	  Even	  at	  that	  time,	  the	  morphological	  characters	  associated	  with	  bipedal	  saltation	  in	  the	  jerboas	  were	  noted	  as	  similar	   to	   those	  associated	  with	  cursorial	   locomotion	   in	  more	   familiar	  and	  better-­‐studied	  quadrupedal	   ungulates.	   Elongated	   limbs	   increase	   range	   of	   motion	   while	   reduced	   distal	  elements	  decrease	  the	  energy	  required	  to	  swing	  the	  limb	  during	  sustained	  running	  [3,	  6].	  However,	   the	   inaccurate	   and	  often	   contorted	  posture	   of	   jerboas	   in	  museum	  exhibits	   and	  texts	  dating	  to	  the	  late	  19th	  and	  early	  20th	  century	  [7]	  highlights	  a	  general	  unfamiliarity	  in	  the	  West	  with	  the	  way	  these	  animals	  actually	  move.	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The	  diverse	  morphologies	  of	  extant	  dipodoid	  rodents	  have	  long	  been	  a	  challenge	  to	  pre-­‐molecular	   taxonomists.	   These	   trees	   are	   well-­‐reviewed	   elsewhere	   [1].	   Recently,	   DNA	  sequence	   phylogenetics	   has	   resolved	   the	   relationships	   of	   taxa	   within	   Dipodoidea,	   the	  monophyletic	  origin	  of	  bipedalism,	  and	  the	  subsequent	  radiation	  of	  species	  [1,	  8–10].	  Given	  that	   the	  genes	   included	   in	   these	  analyses	  are	  not	  under	  selection	   for	  bipedal	   locomotion,	  these	   broadly	   consistent	   molecular	   phylogenies	   likely	   represent	   the	   true	   taxonomic	  relationships.	   Therefore	  many	  of	   the	  morphological	   characters	   previously	   used	   to	   assign	  relationships	  are	  convergent.	  The	  consensus	  molecular	  tree	  thus	  provides	  an	  opportunity	  to	  understand	  evolutionary	  patterns	  of	  these	  complex	  morphologies.	  	  Here,	  we	  first	  generate	  posturally-­‐accurate	  skeletal	  reconstructions	  to	  understand	  the	   locomotor	   advantage	   of	   derived	   skeletal	   characters	   of	   the	   obligate	   bipedal	   jerboa	  compared	   to	   a	   close	   quadrupedal	   relative.	   We	   next	   identify	   eight	   distinct	   hindlimb	  morphotypes	   represented	   within	   Dipodoidea	   based	   on	   digit	   number,	   the	   extent	   of	  metatarsal	   fusion,	  and	   limb	  element	  allometry.	  We	   then	   trace	   the	  evolutionary	  history	  of	  each	   character	   in	   the	   context	   of	   a	  multi-­‐locus,	   time-­‐calibrated	  molecular	   phylogeny.	  We	  show	   that	   the	  adaptation	  of	   limb	  structure	   for	  a	   specialized	   locomotor	   strategy	  occurred	  through	  a	  combination	  of	  temporally	  and	  therefore	  genetically	  distinct	  changes	  during	  the	  radiation	   of	   Dipodoidea.	   Our	   work	   demonstrates	   the	   value	   of	   phylogenetic	   analyses	   in	  evolution	   and	   development,	   particularly	   in	   species	   too	   distantly	   related	   for	   genetic	  hybridization,	   in	   which	  multiple	   intersecting	   lines	   of	   evidence	   are	   critical	   to	   strengthen	  hypotheses	   regarding	   developmental	   mechanism	   that	   are	   often	   initially	   correlative	   in	  nature.	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RESULTS	  The	   acquisition	   of	   bipedality	   in	   jerboas	   coincides	   with	   multiple	   skeletal	  transformations	   [4,	   5]	   that	   are	   most	   informative	   in	   the	   context	   of	   a	   living	   animal	   in	  movement.	  Thus	  we	  generated	  to-­‐scale	  postural	  reconstructions	  of	  the	  complete	  skeletons	  of	  the	  three-­‐toed	  lesser	  Egyptian	  jerboa,	  Jaculus	  jaculus	  and	  one	  of	  the	  most	  closely	  related	  extant	   quadrupeds,	   the	   Northern	   birch	   mouse,	   Sicista	   betulina	   [1].	   The	   illustration	   of	   J.	  
jaculus	  is	  informed	  by	  X-­‐ray	  fluoroscopy	  of	  a	  live	  jerboa	  (Movie	  S1A)	  and	  is	  represented	  in	  an	   aerial	   phase	   just	   prior	   to	   landing.	   Since	   a	   living	   birch	   mouse	   was	   not	   available	   for	  imaging,	   we	   reconstructed	   the	   skeleton	   of	   S.	   betulina	   based	   on	   postural	   data	   of	   a	  morphologically	   similar	   semi-­‐arboreal	   species	   [11]	   -­‐	   the	   forest	   deer	   mouse,	   Peromyscus	  
maniculatus	  (Movie	  S1B).	  While	   largely	  qualitative	   in	  nature	  due	   to	  specimen	   limitations,	  our	   observations	   provide	   context	   for	   the	   major	   postural	   and	   skeletal	   changes	   in	   the	  evolution	  of	  jerboa	  bipedalism.	  
Axial	  skeleton	  The	  foreshortened	  skull	  and	  thorax	  of	  J.	  jaculus	  are	  suspended	  from	  the	  pelvis	  by	   a	   vertebral	   column	   that	   is	   highly	  modified	  when	   compared	   to	  quadrupedal	  rodents	   [5]	   (Figure	   1A).	   The	   jerboa	   vertebral	   column	   appears	   to	   have	   a	   more	   extreme	  sigmoidal	  curvature:	  the	  lumbar	  column	  of	  J.	  jaculus	  aligns	  almost	  horizontally	  with	  respect	  to	  gravity,	  while	  the	  thoracic	  column	  dives	  vertically	  and	  curves	  again	  with	  the	  pronounced	  dorsiflexion	  of	  a	  shortened	  neck.	  While	   the	   first	   cervical	   vertebra	   (C1,	   or	   atlas)	   is	   freely	   mobile	   in	   the	   jerboa,	   the	  central	   cervicals	   (C2-­‐C6),	   including	   the	   axis,	   are	   fused	   ventrally	   into	   a	   single	   plate	   and	  dorsally	   into	  a	  single	   large	  spinous	  process	  with	   lateral	  openings	   for	   the	  egression	  of	   the	  cervical	   spinal	  nerves.	  The	  posterior	   cervical	   vertebra,	  C7,	   is	  unfused.	  This	   is	   concordant	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with	   Howell	   [4]	   for	   the	   genus	   Jaculus,	   whereas	   Beddard	   [12]	   and	   Lull	   [3]	   reported	   the	  posterior	   six	   to	   be	   fused	   in	   Dipus.	   Flower	   and	   Lydekker	   [2]	   reported	   all	   the	   cervical	  vertebrae	  in	  Dipus,	  Alactaga	  [sic],	  and	  Platycercomys	  (now	  Pygeretmus)	  to	  be	  “more	  or	  less	  ankylosed.”	  Indeed	  our	  investigation	  of	  several	  available	  related	  taxa	  (Table	  S1)	  indicates	  varying	  degrees	  of	   fusion	  with	  a	  subset	  of	  vertebrae	   fully	   fused,	  as	   in	   J.	  jaculus,	  or	   tightly	  articulated	  with	   thin	   fissures	   between	   vertebrae	   as	   in	   Salpingotus	   thomasi	  and	  Allactaga	  
tetradactyla.	  In	  Sicista	  there	  are	  seven	  unfused	  cervical	  vertebrae,	  and	  only	  C2,	  the	  axis,	  has	  a	  prominent	  neural	  spine.	  As	   with	   most	   rodents	   [13],	   S.	   betulina	   has	   13	   thoracic	   vertebrae,	   and	   T10	   is	   the	  anticlinal	  vertebra.	  In	  contrast,	  there	  are	  12	  thoracic	  vertebrae	  in	  J.	  jaculus,	  and	  T12	  is	  the	  anticlinal	  vertebra.	  The	  presence	  of	  seven	  lumbar	  vertebrae	  in	  J.	  jaculus	  compared	  to	  six	  in	  
S.	   betulina	   suggests	   a	   transformation	   of	   T13	   into	   a	   lumbar	   vertebra	   with	   an	   additional	  posterior	   shift	   in	   the	   position	   of	   the	   anticlinal	   vertebra.	   Howell	   [4]	   suggested	   that	   by	  transforming	   the	   last	   thoracic	   vertebra	   into	   an	   additional	   lumbar	   vertebra,	   the	   jerboa	  shortens	   the	   thorax	   without	   decreasing	   the	   size	   of	   each	   individual	   thoracic	   vertebral	  element,	  which	  we	  confirmed	  (Table	  S2).	  Of	  the	  four	  sacral	  vertebrae	  in	  J.	  jaculus,	  only	  the	  first	  is	  fused	  to	  the	  ilium	  whereas	  the	   first	   two	   are	   fused	   in	   S.	   betulina.	   Decreased	   fusion	   may	   increase	   iliosacral	   mobility	  during	  jumping	  in	  J.	  jaculus	  as	  in	  frogs	  that	  have	  limited	  iliosacral	  contact	  [14].	  The	  sacrum	  of	   J.	   jaculus	   is	   widened	   in	   comparison	   to	   S.	   betulina,	   and	   the	   spinous	   processes	   of	   the	  lumbar	   vertebrae	   are	   enlarged,	   which	   may	   support	   greater	   back	   musculature	   and	   also	  increase	  jumping	  ability	  [5].	  Additionally,	  the	  spinous	  process	  of	  the	  4th	  sacral	  vertebra	  is	  enlarged,	   indicating	   robust	   tail	   suspensory	  musculature.	   J.	   jaculus	  has	  24	  elongate	  caudal	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vertebrae,	  and	  the	  tail	  is	  approximately	  1.47	  times	  the	  naso-­‐anal	  distance	  (n=3,	  s.d.=0.12).	  S.	  
betulina	   has	   34	   caudal	   vertebrae,	   and	   the	   tail	   is	   1.25-­‐1.5	   times	   the	   naso-­‐anal	   distance	  varying	  by	  population	  [15,	  16].	  	  
Appendicular	  skeleton	  The	  composite	  hindlimb	  length	  from	  the	  greater	  trochanter	  of	  the	  femur	  to	  the	  distal	  tip	  of	  the	  central	  metatarsal	  is	  approximately	  3.2	  times	  the	  length	  of	   the	   analogous	   forelimb	   elements	   for	   the	   jerboa,	   compared	   to	   1.4	   times	   for	   the	   birch	  mouse	  (Table	  S1).	  Within	  hindlimb	  proportions	  also	  differ	  between	  species.	  Whereas	   the	  femur	  of	  S.	  betulina	  comprises	  34.6%	  and	  the	  third	  metatarsal	  is	  20.5%	  of	  total	  limb	  length,	  the	  femur	  of	  J.	  jaculus	   is	  28.6%	  and	  the	  third	  metatarsal	   is	  30.6%	  of	  hindlimb	  length.	  The	  proportion	  of	  the	  tibia	  is	  more	  similar	  at	  44.9%	  for	  S.	  betulina	  and	  43.0%	  for	  J.	  jaculus.	  The	  small	  vestiges	  of	  the	  first	  and	  fifth	  metatarsals	  of	  the	  jerboa	  are	  tucked	  along	  the	  ventral-­‐lateral	  edges	  of	  the	  fused	  central	  canon	  bone,	  which	  is	  comprised	  of	  metatarsals	  II-­‐IV.	  The	  distal-­‐most	   aspect	   of	   the	   canon	   bone	   remains	   unfused	   and	   articulates	   with	   each	   of	   the	  three	   toes.	   Lastly,	   the	   quadrupedal	   rodents	   are	   plantigrade	   (fore)	   and	   digitigrade	   (hind)	  (Movie	   S1B)	   while	   the	   bipedal	   J.	   jaculus	   is	   sub-­‐unguligrade	   (Movie	   S1A).	   The	   nails	   and	  distal	  toe	  pads	  contact	  the	  ground	  while	  the	  digits	  are	  elevated	  atop	  a	  tuft	  of	  coarse	  bristles	  on	  the	  plantar	  surface	  of	  the	  toes.	  	  
Center	   of	  mass	  The	   reduction	   of	   the	   thorax	   and	   expansion	   of	   the	   lumbar	   region	  together	  with	  the	  position	  of	  the	  body	  with	  respect	  to	  the	  limbs	  in	  our	  X-­‐ray	  videos	  led	  us	  to	   hypothesize	   that	   the	   center	   of	   mass	   may	   be	   shifted	   in	   the	   bipedal	   jerboa	   relative	   to	  quadrupedal	   rodents.	   We	   found	   the	   center	   of	   mass	   of	   P.	   maniculatus	   is	   located	  approximately	   54.5%	   (n=3;	   s.d.=0.073%)	   of	   the	   naso-­‐anal	   distance	   consistent	   with	   the	  quadrupedal	   Siberian	   chipmunk,	   Tamias	   sibiricus	   [17].	   The	   center	   of	   mass	   of	   J.	   jaculus	  
	   8	  
measures	   only	   slightly	   more	   posterior	   at	   57.5%	   (n=4;	   s.d.=0.025%)	   of	   the	   naso-­‐anal	  distance.	  More	  striking,	  we	  found	  in	  our	  X-­‐ray	  videos	  that	  the	  hindlimb	  base	  of	  support	  of	  P.	  
maniculatus	  at	  mid-­‐stance	   is	  positioned	  approximately	  74%	  of	   the	  distance	   from	  head	   to	  tail	  base	  while	  the	  jerboa	  hindlimb	  base	  of	  support	   is	  approximately	  47%	  of	  body	  length.	  This	  places	  the	  center	  of	  mass	  approximately	  19%	  ahead	  of	  the	  hindlimb	  base	  of	  support	  of	  
P.	  maniculatus	  and	  11%	  behind	  the	  hindlimb	  base	  of	  support	  of	  J.	  jaculus.	  	  
Identification	   of	   limb	   morphotypes	   We	   classified	   eight	   distinct	   hindlimb	  morphotypes	   among	   the	   51	   extant	   species	   of	   Dipodoidea	   based	   primarily	   on	   degree	   of	  metatarsal	   fusion	   and	   number	   of	   digits	   [1,	   18]	   (Table	   S3)	   and	   broadly	   considering	  allometric	  scaling	  of	  the	  hindlimb	  and	  principal	  components	  clustering	  discussed	  in	  further	  detail	   below.	   These	   include	   the	   quadrupedal	   birch	   mouse	   (Sicistinae),	   the	   facultative	  bipedal	   jumping	   mice	   (Zapodinae),	   and	   six	   morphotypes	   within	   the	   obligate	   bipedal	  jerboas	  (Figure	  2).	  One	  distinctive	  feature	  of	  the	  S.	  betulina	  hindlimb	  relative	  to	  other	  dipodoid	  rodents	  is	   the	   lateral	   curvature	   of	   the	   tibia	   (Figure	   2A).	   Curvature	   of	   long	   bones	   is	   indicative	   of	  predictable	  off-­‐axis	  bending	  forces	  [19].	  In	  the	  case	  of	  S.	  betulina,	  tibial	  long-­‐axis	  curvature	  may	   reflect	   laterally-­‐directed	   loading	   forces	   during	   climbing	   as	   evidenced	   by	   the	  mediolateral	  orientation	  of	  the	  femur	  and	  undulation	  of	  the	  pelvis	  during	  locomotion	  in	  P.	  
maniculatus	  (Movie	  S2B)	  [20].	  In	  contrast,	  J.	  jaculus	  hindlimbs	  fall	  directly	  below	  the	  body	  during	   locomotion	  (Movie	  S2A),	  and	   the	   tibia	   is	  straighter	   in	  each	  of	   the	  obligate	  bipedal	  species	  (Figure	  2C-­‐H).	  The	  shape	  of	  the	  femoral	  head	  also	  transforms	  from	  a	  rounded	  knob	  in	   S.	   betulina	   (Figure	   2A)	   to	   a	   saddle	   shape	   with	   a	   femoral	   neck	   oriented	   nearly	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perpendicular	  with	  respect	  to	  the	  bone	  shaft	  in	  the	  most	  derived	  of	  the	  jerboas	  (Figure	  2F-­‐H).	  	   Compared	   to	   quadrupedal	   S.	   betulina,	   the	   facultative	   bipedal	   jumping	   mice,	  including	  Napaeozapus	   insignis,	   have	   slightly	   elongated	   metatarsals	   comprising	   a	   larger	  proportion	   of	   the	   hindlimb	   length	   discussed	   in	   detail	   below	   (Figure	   2B,	   5B).	   Significant	  morphological	   diversity	   arises	   in	   the	   obligate	   bipedal	   jerboas.	   The	   three	   and	   five-­‐toed	  pygmy	   jerboas	   (Cardiocraniinae	   -­‐	   Figure	   2C,	   Salpingotus	   thomasi	   and	   Figure	   2D,	  
Cardiocranius	  paradoxus,	   respectively)	   have	   individual	  metatarsals	   that	   do	   not	   fuse.	   The	  long-­‐eared	   jerboa,	   Euchoreutes	   naso	   has	   five	   toes	   with	   elongated	   and	   partially	   fused	  metatarsals	  II-­‐IV	  (Figure	  2E,	  partial	  fusion	  indicated	  by	  dashed	  lines).	  The	  Allactaginae	  are	  represented	   by	   Allactaga	   sibirica	   (Fig	   2G)	   with	   a	   fully	   fused	   canon	   bone	   comprised	   of	  metatarsals	   II-­‐IV	   and	   five	   toes	  where	   the	   central	   three	   are	  much	   larger	   and	   longer	   than	  digits	  I	  and	  V.	  A	  single	  species,	  A.	  tetradactyla	  (Figure	  2F)	  has	  lost	  the	  anterior-­‐most	  digit	  and	   retains	   digits	   II-­‐V.	   The	   Dipodinae,	   including	   Jaculus	   orientalis	   (Figure	   2H),	   are	  characterized	  by	  the	  same	  elongate	  and	  fused	  central	  canon	  bone	  but	  have	  entirely	  lost	  the	  pre-­‐	   and	   postaxial	   digits	   and	   have	   only	   digits	   II-­‐IV	   remaining.	   Using	   the	   molecular	  reconstruction	   of	  Wu	   and	   colleagues	   [9],	   with	   the	   addition	   of	  Allactaga	   tetradactyla,	   we	  mapped	  each	  of	  these	  osteological	  character	  states.	  
Digit	   loss	   Early	   taxonomies	   placed	   the	   four-­‐toed	   jerboa,	   Allactaga	   tetradactyla,	  within	  the	  five-­‐toed	  jerboas	  of	  Allactaginae	  indicating	  an	  independent	  loss	  of	  the	  first	  digit	  within	  this	  clade	  [21].	  An	  alternative	  hypothesis	  is	  that	  the	  four-­‐toed	  jerboa	  represents	  an	  ancestral	  state	  to	  the	  three-­‐toed	  morphology	  and	  that	  cranial	  and	  dental	  morphologies	  are	  convergent.	   To	   test	   these	   hypotheses,	   we	   examined	   the	   position	   of	   A.	   tetradactyla	   and	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found	  that	  the	  species	  indeed	  groups	  within	  Allactaginae	  and	  most	  closely	  with	  A.	  hotsoni,	  suggesting	  a	  relatively	  recent	  and	  independent	  loss	  of	  the	  first	  digit	  (Figure	  3A;	  Figure	  S1).	  Additionally,	   the	   three-­‐toed	  pygmy	   jerboa,	  Salpingotus	  thomasi,	   groups	  with	   the	   five-­‐toed	  pygmy	  jerboa,	  Cardiocranius	  paradoxus,	  and	  ancestral	  to	  the	  divergence	  of	  Euchoreutinae,	  Allactaginae,	  and	  Dipodinae.	  This	  suggests	  the	  independent	  loss	  of	  digits	  occurred	  at	  least	  three	  times	  -­‐	  in	  Salpingotus	  and	  in	  Dipodinae	  with	  loss	  of	  the	  pre-­‐	  and	  postaxial	  digits	  and	  with	   loss	  of	  the	  pre-­‐axial	  digit	   in	  A.	  tetradactyla.	  However,	  while	  pre-­‐	  and	  postaxial	  digits	  are	  present	   in	  many	   jerboa	   species,	   they	   are	   effectively	  non-­‐functional	   for	   locomotion	   in	  Euchoreutinae	  and	  Allactaginae,	   as	   they	   flank	   the	   central	   canon	  bone	  and	  do	  not	   contact	  the	  substrate	  (pers.	  observation).	  	  
Skeletal	   fusion	   The	   single	   species	   within	   Euchoreutinae,	   Euchoreutes	   naso,	   also	  represents	  the	  emergence	  of	  partial	  fusion	  of	  the	  three	  central	  metatarsals,	  and	  all	  species	  of	  Allactaginae	  and	  Dipodinae	  have	  completely	  fused	  central	  metatarsals	  (Figure	  3B).	  Thus	  metatarsal	  fusion	  is	  monophyletic	  within	  the	  jerboas.	  
Hindlimb-­Forelimb	  Allometry	  Allometric	  scaling	  refers	  to	  a	  change	  in	  the	  size	  of	  an	  element	   relative	   to	   another	   or	   as	   a	   proportion	   of	   the	  whole	   body.	   Differences	   in	   cranial	  length	  and	  body	  proportions	  complicate	  the	  use	  of	  axial	  length	  for	  body	  size	  normalization.	  Additionally,	   because	   the	   taxa	   are	   not	   independent	   from	   one	   another,	   the	   variation	   in	  morphological	  measurements	  in	  closely	  related	  groups	  would	  be	  less	  than	  expected	  under	  a	   Brownian	   Motion	   model.	   Thus,	   we	   performed	   a	   phylogenetically-­‐weighted	   Principal	  Components	   Analysis	   (pPCA)	   to	   remove	   the	   effect	   of	   relatedness	   and	   body	   size	   on	   our	  morphological	  measurements	  [22].	  To	  better	  understand	  the	  scaling	  relationships	  and	  the	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dynamics	  of	  allometric	  scaling	  over	  evolutionary	  time,	  we	  expanded	  our	  analysis	  to	  a	  broad	  selection	  of	  rodents	  representing	  diverse	  forms	  of	  locomotion.	  We	  used	  measurements	   of	   the	   femur,	   tibia,	   third	  metatarsus,	   and	  humerus	   in	   our	  analysis.	   Distal	   forelimb	   elements	   were	   often	   not	   available	   for	   measurement	   in	   many	  specimens,	   but	   the	   humerus	   and	   metacarpals	   do	   scale	   approximately	   isometrically	   for	  available	  specimens	  within	  Myomorpha	  (Figure	  S2A).	  The	  first	  phylogenetically-­‐weighted	  principal	   component	   (pPC1)	   accounts	   for	   90.9%	   of	   the	   variation	   in	   the	   data,	   loads	  approximately	   equally	   with	   all	   of	   our	   morphological	   measurements	   (Table	   S4),	   and	  therefore	  associates	  with	  changes	  due	   to	  body	  size.	  The	  remaining	  principal	   components	  (pPCs	   2,	   3,	   4)	   all	   describe	   variation	   in	   limb	   proportions	   independent	   of	   body	   size.	   pPC2	  loads	   strongly	   positively	   with	   the	   metatarsus	   and	   negatively	   with	   the	   humerus,	   and	  accounts	   for	   86.1%	   of	   the	   remaining	   morphometric	   variation	   in	   limb	   proportions.	   This	  relationship	  is	  illustrated	  by	  the	  repeated	  appearance	  of	  rodents	  with	  elongate	  metatarsals,	  shortened	   humerus,	   and	   large	   values	   of	   pPC2,	   and	   rodents	   with	   shorter	   metatarsals,	  elongate	  humerus,	  and	  small	  values	  of	  pPC2	  (Figure	  4A;	  Table	  S4).	  	  The	  hypothesis	  that	  limb	  skeletal	  structures	  in	  the	  body	  are	  predominantly	  shaped	  according	  to	  their	   functions	  predicts	  that	  grouping	  animals	  with	  similar	   limb	  proportions	  should	  also	  categorize	  species	  according	  to	  similar	  locomotor	  ecomorphs.	  Since	  pPCs	  2,	  3,	  and	  4	  each	   represent	   changes	   in	   limb	  element	  proportions	   independent	  of	  body	  size,	  we	  performed	  a	  clustering	  analysis	  on	  these	  principal	  components	  (Figure	  4B;	  Figure	  S2B).	  We	  identified	  up	  to	   five	  distinct	  clusters	   that	  are	  separated	  predominantly	  by	  values	   in	  pPC2	  and	   correspond	   well	   to	   known	   locomotor	   ecomorphs	   from	   diggers	   and	   gliders	   (longer	  forelimb)	  to	  the	  most	  derived	  of	  obligate	  bipedal	  species	  (longer	  hindlimb)	  [18,	  23,	  24].	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Starting	  from	  the	  lowest	  values	  of	  pPC2,	  the	  first	  group	  includes	  the	  fossorial	  mole-­‐rat	   (Spalax)	  and	  bamboo	   rat	   (Rhizomys),	   the	   semi-­‐fossorial	  hamsters	   (Mesocricetus)	   [25],	  and	   the	   gliding	   spiny	   tailed	   squirrel	   (Anomalurus).	   The	   second	   group	   contains	   fossorial	  gophers	   (Thomomys	   and	   Geomys),	   and	   the	   generalist	   voles	   (Microtus),	   spiny	   mouse	  (Acomys),	  and	  rats	  (Rattus).	  Rattus	  exulans	  falls	  within	  the	  95%	  confidence	  intervals	  of	  both	  this	   group	   and	   the	   third	   group,	   which	   contains	   the	   semi-­‐aquatic	   beavers	   (Castor),	   the	  generalist	   house	  mouse	   (Mus),	   and	   the	   semi-­‐arboreal/generalist	   deer	  mice	   (Peromyscus)	  [26]	   and	   semi-­‐arboreal	   birch	  mouse	   (Sicista).	   The	   fourth	   group	   has	   no	   overlap	  with	   the	  previous	  and	  includes	  the	  facultatively	  bipedal	  jumping	  mice	  (Napaeozapus	  and	  Zapus)	  and	  kangaroo	   rat	   (Dipodomys)	   and	   the	   large	   obligate	   bipedal	   springhare	   (Pedetes).	  The	   fifth	  group	   exhibits	   the	   greatest	   separation	   from	   the	   previous	   groups	   and	   includes	   all	   of	   the	  obligate	  bipedal	  jerboas.	  To	   quantify	   the	   allometric	   scaling	   relationships	   within	   Dipodoidea,	   we	   generated	  log-­‐transformed	  plots	  of	   the	  combined	   length	  of	   the	  hindlimb	  elements	  (femur,	   tibia,	  and	  third	   metatarsal)	   versus	   the	   forelimb	   elements	   (humerus,	   ulna,	   and	   third	   metacarpal)	  (Figure	   5A,	   C).	   Log	   transformation	   of	   limb	   lengths	   allows	   us	   to	   compare	   the	   scaling	  relationships	  between	  groups	  of	  animals	  using	  a	  linear	  regression	  [27].	  For	  comparison	  to	  bipedal	  species,	  we	  chose	  the	  “mouse-­‐like”	  generalist/semi-­‐arboreal	  quadrupedal	  rodents	  in	  the	  second	  and	  third	  ecomorph	  groups	  described	  above.	  These	  all	  fall	  along	  a	  line	  (blue)	  with	  a	   slope	  of	  0.991	   indicating	   that	   the	   smallest	  birch	  mouse	   (S.	  betulina)	  has	   the	   same	  hindlimb	   to	   forelimb	  proportions	  as	   the	   largest	   rat	   (R.	  exulans).	  All	   of	   the	  highly	  derived	  bipedal	  Allactaginae	   and	  Dipodinae	   together	   form	  a	   line	   (red)	  with	   very	   similar	   slope	   of	  0.979	  but	  with	  a	  positively	  shifted	  y-­‐intercept	  from	  0.160	  to	  0.521	  indicating	  an	  increased	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length	   of	   the	   hindlimb	   relative	   to	   forelimb.	   A	   phylogenetically	   controlled	   ANCOVA	   test	  strongly	  supports	   two	  regression	   lines	   for	  different	   limb	  ratios	  between	  the	  quadrupedal	  and	  most-­‐derived	  bipedal	  species	  (Table	  S5;	  p=4E-­‐08).	  The	  jumping	  mice	  (e.g.	  Z.	  hudsonius),	  three-­‐	   and	   five-­‐toed	   pygmy	   jerboas	   (S.	   thomasi	   and	   C.	   paradoxus)	   and	   the	   long-­‐eared	   E.	  
naso	   lay	   between	   and	   outside	   the	   95%	   confidence	   intervals	   (grey	   shading)	   of	   the	  regression	  lines	  for	  quadrupedal	  and	  derived	  bipedal	  species	  and	  are	  designated	  as	  “basal	  bipeds”	  (orange).	  	  
Within-­Hindlimb	  Allometry	  We	  next	  sought	  to	  test	  the	  hypothesis	  that	  the	  allometric	  scaling	  between	  limbs	  is	  mechanistically	  attributed	  to	  the	  change	  in	  proportion	  of	  elements	  within	  the	  hindlimb.	  In	  a	  log-­‐log	  plot	  of	  metatarsus	  versus	  femur,	  the	  group	  two	  and	  three	  ecomorphs,	  including	  S.	  betulina,	  fit	  a	  regression	  line	  (blue)	  with	  a	  slope	  of	  0.729	  (Figure	  5B).	  Again,	  the	  most	  derived	  bipedal	  jerboas	  (Allactaginae	  and	  Dipodinae)	  form	  a	  line	  (red)	  with	  a	  y-­‐intercept	  shifted	  upward	  to	  0.151	  from	  -­‐0.002	  in	  quadrupedal	  species	  and	  slope	  of	  0.893	  indicating	  a	  relative	  increase	  of	  metatarsus:femur	  ratio.	  Phylogenetically	  controlled	  ANCOVA	  strongly	  supports	  two	  regression	  lines	  (Table	  S5;	  p=3E-­‐03)	  compared	  with	  a	  single	  regression	  model.	  The	  jumping	  mice	  (e.g.	  Z.	  hudsonius)	  and	  pygmy	  jerboas,	  S.	  thomasi	  and	  C.	  paradoxus,	  fall	  between	  these	  lines.	  However,	  while	  the	  pygmy	  jerboas	  are	  between	  the	  confidence	  intervals	  for	  between	  limb	  proportions	  (Figure	  5A),	  they	  lie	  within	  the	  95%	  confidence	  interval	  (grey	  shading)	  of	  derived	  bipeds	  for	  within	  hindlimb	  allometry	  (Figure	  5B).	  This	  may	  be	  in	  part	  due	  to	  the	  majority	  of	  more	  derived	  bipedal	  jerboas	  with	  larger	  values	  of	  metatarsal	  and	  femur	  lengths,	  resulting	  in	  a	  spread	  of	  the	  confidence	  interval	  at	  smaller	  values.	  This	  hypothesis	  is	  further	  supported	  by	  the	  observation	  that	  S.	  thomasi	  and	  C.	  paradoxus	  have	  smaller	  metatarsal:femur	  ratios	  than	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one	  would	  expect	  given	  their	  phylogenetic	  position	  among	  obligate	  bipeds	  (Figure	  5D).	  	  A	  Bayesian	  phylogenetic	  outlier	  test	  [28]	  demonstrates	  that	  94%	  of	  the	  predictive	  distribution	  for	  the	  metatarsal:femur	  ratio	  of	  obligate	  bipeds	  lies	  above	  the	  measured	  ratios	  of	  these	  two	  species.	  	  In	   stark	   contrast	   to	   its	   low	  hindlimb:forelimb	  ratio	   compared	   to	   the	  most	  derived	  bipedal	   jerboa	   taxa	   (Figure	  5A),	   the	   long-­‐eared	   jerboa,	  Euchoreutes	  naso,	   falls	  within	   the	  95%	  confidence	  interval	  of	  the	  regression	  for	  metatarsus:femur	  (Figure	  5B).	  Indeed,	  while	  both	   ratios	   follow	  a	   trend	   toward	   increasing	  values	   in	  more	  derived	  species,	   they	  do	  not	  share	  the	  same	  distribution	  [Figure	  5C,	  D;	  Wilcoxon	  signed-­‐rank	  test:	  n=19,	  sum	  of	  ranks	  (V)=190,	   p=3.82E-­‐6].	   Together	   these	   trees	   suggest	   the	   mechanisms	   that	   establish	   the	  proportion	   of	   hind	   relative	   to	   forelimb	   length	   are	   genetically	   separable	   from	   the	  mechanisms	  that	  determine	  proportions	  within	  the	  hindlimb.	  Lastly,	   we	   analyzed	   rates	   of	   evolutionary	   allometric	   growth	   versus	   rates	   of	   net	  speciation	   (nodes	   along	   phylogenetic	   path	   lengths)	   as	   a	   test	   for	   punctuated	   evolution	  where	   the	   coefficient	   of	   determination	   (R2)	   denotes	   the	   percent	   of	   character	   variation	  explained	   by	   punctuated	   evolution,	   and	   the	   slope	   of	   the	   regression	   (β)	   represents	   the	  magnitude	   of	   the	   effect	   of	   punctuation	   [29].	   A	   correlation	   between	   trait	   values	   and	   net	  speciation	  suggests	   that	   the	   trait	   in	  question	  underwent	  punctuated,	  rather	   than	  gradual,	  evolution	   -­‐	   though	   not	   necessarily	   punctuated	   equilibrium	   as	   originally	   defined	   by	  Eldredge	  and	  Gould	   [30]	  because	  of	   the	   inability	   to	  detect	  periods	  of	  stasis.	  Although	  the	  exact	  process	  producing	  such	  a	  pattern	  is	  difficult	  to	  determine	  [31],	  such	  a	  test	  does	  imply	  that	  bursts	  of	  morphological	  change	  were	  coupled	  with	  speciation	  [29,	  32–35].	  
	   15	  
We	  find	  that	  the	  lengths	  (log)	  of	  hindlimb	  elements	  are	  all	  strongly	  correlated	  with	  net	  speciation	  along	  phylogenetic	  path	  lengths	  (Table	  S6;	  metatarsal	  R^2=0.293,	  β=0.0519,	  p=0.006;	   tibia	  R^2=0.762,	   β=0.0669,	  p=8.45E-­‐9;	   femur	  R^2=0.657,	   β=0.0575,	  p=6.63E-­‐7)	  while	   the	   lengths	  (log)	  of	   forelimb	  elements	  are	  at	  most	  marginally	  significant	  (Table	  S6;	  metacarpal	   R^2=0.052,	   β=0.0191,	   p=0.12;	   ulna	   R^2=0.164,	   β=0.0307,	   p=0.05;	   humerus	  R^2=0.153,	   β=0.0333,	   p=0.04).	   This	   suggests	   that	   hindlimb	   length	   underwent	   more	  evolutionary	  change	  during	  speciation	  rather	  than	  gradual	  Darwinian	  change	  over	  time	  in	  all	  branches.	  	  	  DISCUSSION	  	   The	   evolution	   of	   bipedal	   locomotion	   is	   associated	   with	   dramatic	   changes	   in	  structure	   and	   posture.	   Indeed,	   Hatt	   [5]	   accurately	   depicts	   the	   bipedal	   rodents,	   jerboas	  included,	   as	   “so	   compacted	   as	   to	   be	   popularly	   described	   as	   looking	   like	   potatoes	   on	  toothpicks.”	   J.	  jaculus	  has	  transformed	  to	  an	  elevated	  horizontal	  body	  posture,	  suspended	  from	  the	  pelvis,	  and	  has	  shifted	  the	  single	  position	  of	  support	  to	  lie	  ahead	  of	  the	  center	  of	  mass.	   This	   likely	   increases	   stability	   and	   may	   require	   less	   energy	   to	   prevent	   forward	  pitching	   during	   bipedal	   locomotion.	   Cervical	   fusion	   and	   neck	   shortening	   in	   saltatorial	  rodents	  may	  further	  stabilize	  the	  head	  during	  the	  quick	  maneuvers	  and	  high-­‐acceleration	  jumps	  typical	  of	  jerboa	  escape	  behaviors	  [5].	  With	  the	  neck	  stabilized,	  the	  elongate	  tail	  may	  serve	   as	   a	   more	   effective	   counterbalance	   with	   the	   potential	   to	   control	   body	   orientation	  during	   the	   aerial	   phase	   of	   locomotion	   as	   has	   been	   proposed	   for	   kangaroo	   rats	   [36]	   and	  lizards	  [37].	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The	   appendicular	   skeletal	   changes	   are	   even	   more	   pronounced	   than	   those	   of	   the	  axial	   skeleton.	   The	   straightness	   of	   the	   tibia	   and	   the	   saddle-­‐shaped	   femoral	   head	   suggest	  reduced	   variability	   in	   the	   direction	   of	   skeletal	   loading	   stresses	   [19]	   perhaps	   due	   to	   the	  restricted	   range	   of	  motion	   primarily	   limited	   to	   a	   sagittal	   plane	   in	   the	   strictly	   cursorial	   J.	  
jaculus.	  Also	  associated	  with	  the	  acquisition	  of	  bipedal	  locomotion,	  the	  hindlimbs	  of	  jerboas	  are	  elongate	  while	  the	  forelimbs,	  released	  from	  the	  constraints	  of	  quadrupedal	  locomotion,	  are	  slightly	  reduced	  in	  size.	  The	  strong	  correlation	  between	  degree	  of	  hindlimb	  allometric	  specialization	  and	  speciation	  events	  at	  nodes	  suggests	  that	  one	  may	  have	  driven	  the	  other.	  Therefore	   punctuated	   evolution	   likely	   represents	   the	   mode	   of	   radiation	   of	   Dipodoidea	  coincident	  with	  the	  climactic	  changes	   in	  the	  region	  at	   the	  time	  of	   the	  Himalayan	  uprising	  that	  led	  to	  ecological	  diversification	  [10].	  Hindlimb	  elongation	  also	  coincides	  with	  fusion	  of	  the	  three	  central	  metatarsals	  into	  a	  single	  bone	  in	  all	  Allactaginae	  and	  Dipodinae,	  which	  according	  to	  beam	  theory	  [38]	  likely	  increases	  metatarsal	  resistance	  to	  bending	  loads	  by	  increasing	  the	  second	  moment	  of	  area,	  thus	   providing	   more	   effective	   weight	   support.	   This	   may	   be	   an	   important	   structural	  adaptation	  since	  bipedal	  saltation	  increases	  hindlimb	  loading	  in	  two	  ways.	  First,	  the	  body	  weight	   is	   entirely	   supported	   by	   both	   or	   a	   single	   hindlimb,	   depending	   on	   gait.	   Second,	  saltatory	   locomotion	  necessitates	  an	  aerial	  phase,	  which	   increases	   forces	  associated	  with	  take	  off	  and	  landing	  [39].	  	  While	   metatarsal	   fusion	   occurred	   once,	   digit	   loss	   has	   occurred	   repeatedly	   in	   the	  evolution	  of	  Dipodoidea.	  Hindlimb	  elongation	   increases	  stride	   length	  and	   is	  compensated	  for	   by	   digit	   reduction	   to	   decrease	   the	   limb	   moment	   of	   inertia	   [3,	   6].	   Whereas	   the	  Allactaginae	  retain	  five	  hindlimb	  digits,	  the	  axial	  and	  postaxial	  digits	  are	  smaller	  and	  do	  not	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make	   contact	  with	   the	   ground.	   It	   is	   possible	   therefore	   that	   both	  digit	   size	   reduction	   and	  loss	  provide	  an	  energetic	  advantage	  by	  decreasing	  the	  distal	  mass	  and	  energy	  required	  to	  propel	  and	  redirect	  the	  motion	  of	  the	  limb.	  	  Our	  analysis	  of	  characters	  associated	  with	  bipedalism	  also	  provides	  an	  opportunity	  to	   approximate	   genetic	   complexity	   and	   to	   identify	   species,	   structures,	   and	   genetic	  pathways	   for	   further	   analysis.	   For	   example,	   Klippel-­‐Feil	   Syndrome	   [40]	   and	   Apert	  Syndrome	   [41]	   are	   human	   syndromes	   that	   include	   cervical	   vertebral	   fusion	   suggesting	  pathways	   (GDF6	   and	   FGFR2	   respectively)	   that	   may	   underlie	   the	   evolution	   of	   vertebral	  fusion.	  J.	  jaculus	  has	  also	  transformed	  a	  thoracic	  vertebra	  into	  a	  lumbar	  vertebra,	  a	  classic	  sign	   of	   a	   shift	   in	   the	   spatial	   domain	   of	   expression	   of	  Hox	   genes	   that	   establish	   segmental	  identity	   [13].	  However,	   the	  additional	   shift	   in	   the	  position	  of	   the	  anticlinal	  vertebra	   from	  T10	  to	  T12	  in	  J.	  jaculus	  suggests	  the	  mechanism	  may	  be	  more	  complex	  than,	  for	  example,	  a	  simple	  anterior	  shift	  in	  register	  of	  one	  of	  the	  Hox	  group	  10	  paralogues	  [42,	  43].	  Continuing	  down	   the	   axial	   column	   and	   into	   the	   tail,	   the	   reduced	   number	   of	   caudal	   vertebrae	   in	   J.	  
jaculus	   suggests	   an	   earlier	   termination	   of	   the	   somite	   segmentation	   clock,	   the	  developmental	  process	  that	  iteratively	  pinches	  off	  blocks	  of	  tissue	  that	  will	   later	  form	  the	  vertebrae	  [44].	  At	  the	  same	  time	  the	  total	   length	  of	  the	  J.	  jaculus	   tail	   is	  approximately	  the	  same	   proportion	   of	   body	   length	   as	   S.	   betulina	   indicating	   that	   at	   least	   a	   subset	   of	   the	  vertebrae	  elongate	  more	  rapidly	  or	  for	  a	  longer	  period	  of	  time	  in	  skeletal	  development	  or	  initiate	  as	  larger	  somites	  in	  the	  embryo.	  	  Within	  the	  limb,	  the	  evolutionary	  history	  of	  jerboa	  phenotypes	  provides	  insight	  into	  mechanisms	  of	  digit	   formation	  and	  skeletal	  growth.	  We	  previously	  showed	  that	  axial	  and	  postaxial	  expansion	  of	  cell	  death	  carves	  away	  the	  tissue	  that	  would	  give	  rise	  to	  the	  first	  and	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fifth	  digits	  in	  Dipus	  sagitta	  [45].	  It	  is	  possible	  that	  the	  convergent	  loss	  of	  the	  first	  and	  fifth	  digits	   in	   the	   pygmy	   jerboa,	   Salpingotus,	   occurs	   by	   a	   similar	  mechanism	   of	   expanded	   cell	  death,	   perhaps	   even	   by	   convergence	   on	   the	   same	   molecular	   mechanisms.	   While	   the	  independent	  loss	  of	  the	  first	  digit	  in	  Allactaga	  tetradactyla	  suggests	  there	  are	  at	  least	  two	  distinct	  mechanisms,	  our	  character	  analysis	  of	  extant	  species	  does	  not	  rule	  out	  a	  stepwise	  loss	  of	  digit	  I	  followed	  by	  V	  in	  either	  of	  the	  three-­‐toed	  clades.	  Loss	  of	  the	  first	  digit	  occurs	  in	  a	   variety	   of	   human	   birth	   defects	   [46,	   47],	   mouse	   mutants	   [48,	   49],	   and	   throughout	  evolutionary	  history,	  often	  as	  a	  prelude	  to	  the	  subsequent	  loss	  of	  additional	  digits	  [50,	  51].	  	  In	   contrast	   to	   the	   discrete	   nature	   of	   digit	   loss	   and	   metatarsal	   fusion,	   skeletal	  allometry	  manifests	  as	  a	  continuum	  of	  values.	  Close	  examination	  of	  these	  allometries	  in	  the	  context	   of	   phylogenetic	   relationships	   demonstrates	   that	   the	   genetic	   mechanisms	  determining	  inter-­‐	  and	  intra-­‐limb	  proportions	  are	  uncoupled	  in	  Dipodoidea.	  Most	  notably,	  the	  obligate	  bipedal	  Euchoreutes	  naso	  exhibits	  a	  larger	  hindlimb:forelimb	  length	  ratio	  than	  any	  other	   jerboa,	  yet	  also	  has	  one	  of	   the	  smallest	  metatarsus:femur	   length	  ratios.	  Human	  congenital	  skeletal	  dwarfisms	  and	  loss-­‐of-­‐function	  mutations	  in	  mice	  have	  identified	  genes	  that	  are	  required	  for	  all	  long	  bone	  growth	  [52–54],	  but	  the	  mechanisms	  that	  deploy	  these	  genes	   at	   the	   precise	   time	   and	   levels	   to	   generate	   correct	   individual	   bone	   sizes	   and	  proportions	   largely	   remain	  a	  mystery.	  The	  genetic	  uncoupling	  we	  observe	  here	   indicates	  that	  these	  mechanisms	  are	  complex	  and	  may	  act	  at	  the	  level	  of	  global	  control	  of	  size	  in	  the	  anterior	   versus	   posterior	   regions	   of	   the	   body	   as	   well	   as	   at	   the	   level	   of	   individual	   limb	  skeletal	  elements.	  	  Not	   only	   do	  we	   highlight	   the	   genetic	   and	   regional	   complexity	   of	   skeletal	   growth	  control,	   our	   finding	   that	   hindlimb	   elements	   have	   undergone	   punctuated	   evolution	   also	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provides	   an	   opportunity	   to	   apply	   the	   same	   punctuation	   tests	   to	   gene	   sequences	   of	  candidates	   for	   growth	   regulation.	   Since	   the	   genes	   underlying	   differences	   in	   growth	   have	  undergone	   the	   same	   selection	   as	   the	   adult	   morphologies	   that	   result	   from	   these	  developmental	  differences,	  we	  expect	  the	  degree	  of	  sequence	  divergence	  of	  causative	   loci	  to	  similarly	  associate	  with	  the	  number	  of	  nodes	  along	  a	  path.	  This	  finding	  provides	  strong	  justification	  for	  the	  generation	  of	  draft	  genome	  sequences	  of	  species	  at	  the	  tips	  of	  a	  variety	  of	   path	   lengths.	   Together,	   this	   work	   illustrates	   the	   extraordinary	   value	   of	   leveraging	   a	  
priori	  analyses	  of	  evolutionary	  history	  to	  inform	  subsequent	  analyses	  of	  developmental	  and	  genetic	  mechanisms	  of	  evolution.	  	  EXPERIMENTAL	  PROCEDURES	  All	  work	  with	   live	   Jaculus	  jaculus	   and	  Peromyscus	  maniculatus	  were	   in	  accordance	  with	   Harvard	   FAS	   IACUC	   protocols.	   All	   museum	   specimens	   that	   were	   included	   in	   our	  character	  analysis	  are	  listed	  in	  Table	  S1.	  X-­‐ray	   fluoroscopy	   recordings	   were	   taken	   at	   1000	   frames	   per	   second	   using	   high	  speed	   cameras	   (Photron	   1024)	   mounted	   into	   Siemens	   Tridoros	   150	   G-­‐3	   C-­‐arms	   and	  sampled	  every	  other	  frame.	  Radiation	  was	  set	  at	  5	  mA	  and	  60	  KVp.	  Jerboas	  were	  restricted	  to	   a	   linear	   path	   using	   a	   cardboard	   track.	   The	   postural	   reconstruction	   of	   J.	   jaculus	   is	  represented	  in	  an	  aerial	  phase	  just	  prior	  to	  landing	  (Movie	  S1A,	  Frame	  2788).	  The	  size	  and	  shape	  of	  each	  bone	  was	  based	  on	  the	  skeleton	  of	  a	  female	  J.	  jaculus	  in	  the	  private	  collection	  of	   K.C.	   (JJ	   0001).	   The	   postural	   reconstruction	   of	   Sicista	  betulina	   was	   derived	   from	   a	   live	  semi-­‐arboreal	   forest	  deer	  mouse,	  P.	  maniculatus	  walking	  along	  a	   thin	  wooden	   rod	  and	   is	  represented	  in	  mid-­‐stance	  (Movie	  S1B,	  Frame	  202).	  The	  movie	  also	  shows	  loose	  PVC	  tubing	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that	  was	  used	  to	  induce	  locomotor	  instability	  for	  a	  separate	  project.	  The	  skeletal	  size	  and	  shape	   reconstruction	   of	   S.	   betulina	   is	   derived	   from	   μCT	   images	   of	   a	   female	   S.	   betulina	  alcohol	   specimen	   (MVZ	   176617)	   and	   a	   male	   skeleton	   (AMNH	   206585).	   Hindlimb	  morphotype	  reconstructions	  are	  based	  on	  specimens	  listed	  in	  Table	  S1.	  Center	   of	   mass	   was	   measured	   by	   placing	   the	   euthanized	   animal	   on	   a	   rigid	   ruler	  supported	   by	   a	   scale	   at	   each	   end	   [17].	   The	   animal	   was	   arranged	   into	   a	   physiologically	  relevant	  position	  on	  the	  ruler	  and	  moved	  anteriorly	  or	  posteriorly	  until	  the	  mass	  recorded	  on	  each	  scale	  was	  equal.	  The	  anatomical	  location	  of	  the	  center	  point	  between	  the	  two	  scales	  corresponded	  to	  the	  location	  of	  the	  center	  of	  mass	  as	  a	  percentage	  of	  naso-­‐anal	  distance.	  We	   produced	   a	   time-­‐calibrated	   tree	   with	   MrBayes	   (Figure	   S1).	   Sequences	   of	   28	  species	  (23	  Dipodoidea,	  5	  outgroups)	  were	  used	   including	   the	  Dipodoid	  species	   from	  the	  work	   of	   Wu	   and	   colleagues	   [9]	   plus	   the	   following	   sequences	   obtained	   from	   Genbank:	  
Jaculus	  orientalis	  (JN214562.1),	  Pygeretmus	  pumilio	  (JF938718.1,	  JQ347916.1,	  JQ347936.1,	  JQ347894.1,	   JF938696.1,	   JF938896.1),	   and	   Stylodipus	   telum	   (JF938723.1,	   JF938802.1,	  JQ347920.1,	   JQ347940.1,	   JQ347898.1,	   JF938701.1,	   JF938901.1).	   DNA	   sequences	   for	   A.	  
tetradactyla	   were	   obtained	   by	   PCR	   from	   leg	   muscle	   genomic	   DNA	   using	   previously	  published	  [9]	  primers	  for	  A2AB,	  CNR1,	  GHR,	  IRBP,	  LCAT,	  BRCA1,	  vWF,	  ATP7a,	  CREM,	  RAG2,	  and	  DMP1	  (Accession	  numbers	  KT164755,	  KT164756,	  KT164757,	  KT164758,	  KT164759,	  KT164760,	   KT164761,	   KT164762,	   KT164763,	   KT164764).	   We	   calibrated	   nodes	   using	  divergence	  times	  from	  Date-­‐a-­‐Clade	  and	  Wu	  et	  al	  [55]:	  the	  root,	  Dipodidae,	  mouse/rat	  split,	  Cardiocraniinae,	   and	   the	   Dipodinae/Allactaginae	   split	   (Supplemental	   Text).	   The	   MCMC	  procedure	  ran	  for	  10,000,000	   iterations	   in	   four	  chains	  over	  two	  runs,	  and	  sampled	  every	  1,000th	  iteration.	  The	  genus	  Jaculus	  was	  poorly	  resolved	  (J.	  blanfordi	  and	  J.	  orientalis	  were	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grouped	  with	  a	  posterior	  probability	  of	  59%)	  but	  was	  used	  for	  the	  comparative	  analysis	  as	  this	   level	   of	   phylogenetic	   uncertainty	   has	   little	   impact	   on	   our	   results.	   After	   the	   tree	  was	  inferred	   Allactaga	   balikunica	   was	   placed	   manually	   [56]	   because	   no	   sequences	   were	  available.	  The	  resulting	  tree	  was	  embedded	  into	  a	  Rodentia	  phylogeny	  [57].	  We	  then	  trimmed	  away	  all	  taxa	  except	  for	  those	  associated	  with	  morphological	  data.	  This	  tree	  was	  used	  for	  pPCA	   and	   contains	   42	   taxa:	   19	   Dipodoidea,	   14	   Muroidea,	   and	   9	   other	   rodents.	   Genetic	  information	  was	  available	  for	  Salpingotus	  koslovi,	  but	  specimens	  were	  only	  available	  for	  S.	  
thomasi.	   S.	   thomasi	   is	   therefore	   listed	   on	   the	   figures	   at	   the	   phylogenetic	   position	   of	   S.	  
koslovi	   since	   this	   clade	   is	   well-­‐resolved	   at	   the	   genus	   level.	   Similarly,	   Sicista	   betulina	  morphological	  data	  is	  presented	  in	  place	  of	  S.	  tianshanica	  on	  the	  phylogeny.	  Categorical	  data	  representing	  the	  number	  of	  toes	  on	  the	  hindfeet	  and	  the	  degree	  of	  metatarsal	  fusion	  (none,	  partial,	  full)	  were	  collected	  for	  each	  taxon.	  The	  length	  of	  each	  long	  bone	  segment	  of	  the	  forelimb	  (humerus,	  ulna,	  third	  metacarpal)	  and	  hindlimb	  (femur,	  tibia,	  third	  metatarsal)	  was	  measured	  by	  digital	  microcaliper.	  Humerus,	   femur,	   tibia,	   and	   third	  metatarsal	   data	   were	   included	   in	   a	   phylogenetically-­‐weighted	   Principal	   Components	  Analysis	  using	  the	  phyl.pca	  function	  in	  the	  Phytools	  package	  for	  R.	  Clustering	  analysis	  was	  performed	  on	  these	  latter	  components	  using	  the	  kmeans	  function	  in	  the	  Stats	  package	  for	  R	  and	   is	   represented	  as	   the	  within	  groups	   sum	  of	   squares	  by	  number	  of	   clusters	  extracted	  (Figure	  S2B)	  [58].	  We	  reconstructed	  ancestral	  states	  for	  digit	  loss	  using	  the	  function	  make.simmap	  in	  the	  Phytools	  package	  for	  R	  and	  set	  five	  digits	  as	  the	  prior	  state.	  The	  directional	  pattern	  of	  metatarsal	   fusion	   without	   reversion	   in	   Dipodoidea	   suggests	   that	   fusion	   evolves	   as	   an	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ordered	   state.	  We	   therefore	   used	   the	   function	   ancThresh	   in	   the	   Phytools	   package	   for	   R,	  which	   assumes	   that	   the	   discrete	   character	   is	   determined	   by	   underlying,	   ordered,	   and	  unobservable	   continuous	   traits.	   We	   constructed	   the	   ancestral	   states	   of	   continuous	  variables	  (Forelimb:Hindlimb,	  Femur:Metatarsus,	  pPC2)	  using	  the	  function	  contMap	  in	  the	  Phytools	  package	   for	  R.	  For	  each	  character,	  we	  ran	   the	   function	  on	  all	   taxa	   in	   the	  rodent	  clade	   for	   which	   we	   had	   data	   but	   focus	   our	   analyses	   of	   discrete	   characters	   within	  Dipodoidea	  as	  these	  have	  not	  occurred	  more	  broadly	  within	  rodents.	  For	   the	  ANCOVA	   tests,	  we	  used	  dummy	  variables	   (and	   their	   interactions	  with	   the	  independent	  variable)	  to	  separate	  different	  groups	  from	  one	  another.	  Likelihood	  ratio	  tests	  for	  the	  ANCOVA	  models	  compare	  the	  dummy-­‐variable	  (two	  line)	  model	  against	  a	  simpler	  single	   line	  model	   (LRT	   is	  2	  x	   the	   log-­‐likelihood	  ratio	  assuming	  a	  chi	   squared	  distribution	  and	  degrees	  of	  freedom	  equal	  to	  the	  difference	  in	  parameters	  of	  the	  models).	  We	  assessed	  significance	   for	   the	   regression	   lines	   (including	   the	   punctuated	   evolution	   regression	  models)	  with	  t-­‐scores	  (t	  =	  β1/SE)	  where	  β1	  is	  the	  slope	  of	  the	  regression	  line	  and	  SE	  is	  the	  standard	   error	   of	   the	   slope	   with	   the	   degrees	   of	   freedom	   equal	   to	   n-­‐2.	   To	   account	   for	  multiple	   hypothesis	   testing	   we	   adjusted	   p-­‐values	   using	   the	   Bonferroni-­‐Holm	   step-­‐down	  procedure	  [59].	  We	   used	   the	   maximum	   likelihood	   method	   in	   BayesTraits	   v2	  (http://www.evolution.rdg.ac.uk)	   to	   test	   for	   punctuated	   evolution	   and	   perform	   the	  ANCOVA	  tests	  using	  the	  chronogram	  above.	  Phylogenetic	  signal	  (λ)	  was	  estimated	  during	  these	   analyses.	   To	   test	   for	   punctuated	   evolution,	   root-­‐to-­‐tip	   path	   lengths	   are	   regressed	  onto	   the	  number	  of	  nodes	   (net	   speciation	  events)	  along	   that	  path	   [29].	  Here	  we	  use	   log-­‐
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transformed	   measurements	   of	   limb	   elements	   instead	   of	   path	   lengths.	   A	   positive	  relationship	  between	  path	  length	  and	  the	  number	  of	  nodes	  suggests	  punctuated	  evolution.	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Figure	  1.	  Comparison	  of	  the	  bipedal	  lesser	  Egyptian	  jerboa	  (A,	  Jaculus	  jaculus)	  
and	  the	  semi-­arboreal	  quadrupedal	  Northern	  birch	  mouse	  (B,	  Sicista	  betulina)	  in	  the	  
context	  of	  posture	  in	  movement.	  	  	  
Figure	   2.	   Frontal	   illustrations	   of	   the	   hindlimbs	   of	   a	   representative	   of	   each	  
morphotype	   scaled	   to	   the	   same	   length.	   (A)	   Sicista	   betulina.	   (B)	  Napaeozapus	   insignis	  
insignis.	   (C)	   Salpingotus	   thomasi.	   (D)	   Cardiocranius	   paradoxus.	   (E)	   Euchoreutes	   naso.	   (F)	  
Allactaga	   tetradactyla.	   (G)	   Allactaga	   sibirica	   [mongolica].	   (H)	   Jaculus	   orientalis.	   Dashed	  outlines	  indicate	  missing	  elements.	  	  	  
Figure	  3.	  Discrete	  characters,	  (A)	  digit	  loss	  and	  (B)	  metatarsal	  fusion,	  mapped	  
on	   a	  molecular	   phylogeny	  of	  Dipodoidea.	  The	  ancestral	  state	   is	  blue,	   the	   intermediate	  derived	  state	  is	  yellow	  (four	  toes	  or	  partially	  fused),	  and	  the	  ultimate	  derived	  state	  is	  red.	  The	   probability	   of	   the	   ancestor	   at	   each	   node	   taking	   a	   specific	   state	   is	   denoted	   by	   a	   pie	  graph	  at	  that	  node.	  	  	  	  
Figure	  4.	  Phylogenetically	  corrected	  principal	  components	  analysis	  illustrates	  
major	   proportional	   differences	   across	   rodent	   limbs.	   (A)	   pPC2	   is	   mapped	   as	   a	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continuous	   trait	  on	   the	  phylogeny	  of	  rodents	  with	  ancestral	  states	  reconstructed	  (graded	  color).	   (B)	   Clusters	   of	   similar	   ecomorphs	   plotted	   with	   respect	   to	   pPC1	   (representing	  variation	  due	  to	  body	  size;	  90.9%	  of	  the	  total	  variance)	  and	  pPC2	  (representing	  degree	  and	  direction	  of	  limb	  specialization;	  86.1%	  of	  remaining	  variance	  with	  pPC1	  removed).	  Shaded	  ellipses	  demark	  the	  95%	  confidence	  interval	  of	  each	  cluster.	  	  
Figure	  5.	  Allometric	  scaling	  between	  limbs	  and	  within	  the	  hindlimb	  illustrates	  
the	   complex	   evolution	   of	   proportion.	   Log-­‐log	  plots	   illustrating	   scaling	  of	   (A)	  hindlimb	  versus	   forelimb	   and	   (B)	   metatarsus	   versus	   femur.	   Derived	   bipeds,	   Allagtaginae	   and	  Dipodinae,	  are	  designated	  red.	  Basal	  and	  intermediate	  bipeds,	  Zapodinae,	  Cardiocraniinae,	  and	  Euchoreutinae,	  are	  designated	  orange.	  Quadrupeds	  that	  cluster	  together	  in	  the	  second	  and	   third	   ecomorph	   groups	   are	   designated	   blue.	   Grey	   shading	   indicates	   95%	   confidence	  intervals,	  and	  vertical	  and	  horizontal	  lines	  represent	  variation	  one	  standard	  deviation	  away	  from	  the	  mean.	  Phylogenies	  of	  Dipodidae,	  with	   (C)	   log10(hindlimb):log10(forelimb)	  or	   (D)	  log10(metatarsal):log10(femur)	   mapped	   as	   continuous	   traits	   with	   ancestral	   states	  reconstructed	  by	  maximum	  likelihood	  (graded	  color).	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Figure S1: Time-calibrated phylogeny of Dipodoidea generated by processing the Nexus 
file below using Mr. Bayes. 23 Dipodoid and 5 outgroup taxa were included in this 
phylogeny. Supports Figure 3B. 	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Figure S2. A) The humerus and third metacarpal scale near-isometrically for the 
ecomorphs identified by our clustering analysis. Log-log plot of the allometric scaling of 
humerus versus metacarpus. Linear regression: slope=0.853, p=1.322e-13, adjusted 
R2=0.878. Colors correspond to ecomorph groups identified in Figure 4B. Grey shading 
indicates 95% confidence interval, and vertical and horizontal lines represent variation 
one standard deviation away from the mean. B) Kmeans cluster analysis illustrates the 
variation in limb proportions by pPC 2, 3, and 4 is best described using five clusters 
(least change in slope of the line after five clusters). Supports Figure 4. 
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Dipus_sagi<a 12.57 19.67 3.33 31.26 45.31 29.31 polytomy 1 0 1 1 1 KLC Bipedal MSB 199720
Dipus_sagi<a 13.7 20.32 3.86 33.45 46.88 30.43 polytomy 1 0 1 1 1 KLC Bipedal MSB 224212
Dipus_sagi<a 13.4 20.19 3.88 31.34 46.03 31.82 polytomy 1 0 1 1 1 KLC Bipedal MSB 214383
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Table S1: All taxa, measurements, and inclusion information per analysis for all specimens used in this study.
Eremodipus_lichte
nsteini
polytomy 1 0 0 0 0 n/a Bipedal
Euchoreutes_naso 11.24 18.83 4.13 21.58 35.28 25.86 polytomy 1 1 1 1 1 KLC Bipedal MSB 227347
Euchoreutes_naso 10.97 18.63 3.8 22.03 35.01 24.39 polytomy 1 0 1 1 1 KLC Bipedal MSB 227319
Geomys_bursarius 20.99 35.68 34.51 12.43 1 0 0 0 0 1 TYM Fossorial MCZ BOM-­‐7092
Jaculus_blanfordi 13.7 21.2 3.4 33.1 52.4 36.7 polytomy 1 0 1 1 1 KLC Bipedal AMNH M-­‐212113
Jaculus_jaculus 11.8 19 3 28.6 46.6 33.2 polytomy 1 0 1 1 1 KLC Bipedal KLC
Jaculus_orientalis 15.3 21.8 3.9 39.1 56.2 40.8 polytomy 0 0 1 1 0 KLC Bipedal AMNH M-­‐70004
Jaculus_orientalis 16.1 22.8 4 40.4 58.9 39 polytomy 0 0 1 1 0 KLC Bipedal AMNH M-­‐70096
Jaculus_orientalis polytomy 0 1 0 0 0 FAJ Bipedal USNH 308384
Mesocricetus_aura
tus
23.46 29.17 26.89 6.77 1 0 0 0 0 1 TYM Semi-­‐fossorial MCZ 61023
Mesocricetus_aura
tus
21.13 22.47 6.31 24.99 23.39 6.4 1 0 0 0 0 1 TYM Semi-­‐fossorial MCZ 61029
Mesocricetus_aura
tus
20.06 21.47 5.8 24.65 22.48 7.01 1 0 0 0 0 1 TYM Semi-­‐fossorial MCZ 61030
Mesocricetus_aura
tus
19.47 20.4 5.78 22.38 21.33 6.38 1 0 0 0 0 1 TYM Semi-­‐fossorial MCZ 61031
Mesocricetus_aura
tus
19.85 21.86 5.63 23.22 22.4 6.93 1 0 0 0 0 1 TYM Semi-­‐fossorial MCZ 61032
Mesocricetus_aura
tus
20.14 21.3 5.3 23.31 22.5 6.41 1 0 0 0 0 1 TYM Semi-­‐fossorial MCZ 61033
Mesocricetus_bran
dB
25.13 28.54 27.17 6.18 1 0 0 0 0 1 TYM Semi-­‐fossorial MCZ 57584
Mesocricetus_bran
dB
24.36 31.08 31.28 6.33 1 0 0 0 0 1 TYM Semi-­‐fossorial MCZ 58130
Microtus_arvalis 11.81 12.55 15.52 5.73 1 0 0 0 1 1 TYM Generalist MCZ BOM-­‐7168
Microtus_mexican
us
12.76 15.42 18.16 6.14 1 0 0 0 1 1 TYM Generalist MCZ 46523
Microtus_pennsylv
anicus
17.72 20.61 24.78 8.53 1 0 0 0 1 1 TYM Generalist MCZ 59227
Mus_musculus 11.5 13.3 3.4 15.2 17.3 7.5 1 1 0 1 1 1 KLC Generalist MCZ 62121
Mus_musculus 11.62 13.74 3.15 15.52 17.82 8.6 1 1 0 1 1 1 KLC Generalist MSB 6668
Mus_musculus 10.11 12.56 3.18 13.2 15.81 7 1 1 0 1 1 1 KLC Generalist MSB 6667
Mus_musculus 11.28 13.39 3.13 14.64 16.98 7.18 1 1 0 1 1 1 KLC Generalist MSB 4584
Napaeozapus_insi
gnis
polytomy 0 1 0 0 0 FAJ Fac	  Biped MCZ 64235
Napaeozapus_insi
gnis
12.6 15 4.5 18 23.5 14 polytomy 1 0 1 1 1 KLC Fac	  Biped AMNH 74849
Napaeozapus_insi
gnis
12.7 14.9 4.1 18.8 23.8 13.7 polytomy 1 0 1 1 1 KLC Fac	  Biped MCZ 64327
Napaeozapus_insi
gnis
12.8 15 4.1 18.7 23.7 13.5 polytomy 1 0 1 1 1 KLC Fac	  Biped MCZ 64328
Napaeozapus_insi
gnis
12.3 14.8 4.1 18.4 23.5 13.1 polytomy 1 0 1 1 1 KLC Fac	  Biped MCZ 64329
Pedetes_capensis 43.09 80.55 118.42 49.07 1 0 0 0 0 1 TYM Large_Biped MCZ 62930
Peromyscus_leuco
pus
13.6 16.1 4.1 18.3 21.6 8.3 1 1 0 1 1 1 KLC Semi-­‐arboreal MCZ 62065
Peromyscus_leuco
pus
13.3 16.4 4.1 17 20.8 8.7 1 1 0 1 1 1 KLC Semi-­‐arboreal MCZ 62088
Peromyscus_polion
otus
10.8 13.9 3.3 14 16.6 7.3 1 1 0 1 1 1 KLC Generalist MCZ 66103
Peromyscus_polion
otus
10.7 13.5 3.3 13.8 16.6 7.8 1 1 0 1 1 1 KLC Generalist MCZ 66104
Pygeretmus_pumil
io
11.9 16.86 3.22 29.46 42.04 26.75 polytomy 0 0 1 1 0 KLC Bipedal MSB 67482
Pygeretmus_pumil
io
11.87 17.16 3.21 29.37 42.27 25.57 polytomy 0 0 1 1 0 KLC Bipedal MSB 67483
Pygeretmus_pumil
io
11.63 16.99 3.07 29.22 41.13 26.12 polytomy 0 0 1 1 0 KLC Bipedal MSB 67484
Ra<us_exulans 15.58 19.57 4.62 22.17 26.33 10.25 1 0 0 1 1 1 TYM Generalist CFS 3744
Ra<us_exulans 16.92 20.76 4.56 22.04 28.34 11.68 1 0 0 1 1 1 TYM Generalist CFS 3746
Ra<us_exulans 22.48 26.99 6.14 30.79 33.8 11.81 1 0 0 1 1 1 TYM Generalist CFS 3740
Ra<us_exulans 16.59 19.86 4.91 22.74 27.14 9.57 1 0 0 1 1 1 TYM Generalist CFS 3742
Ra<us_norvegicus 32.2 35.6 8.4 42.7 45.7 16.3 1 1 0 1 1 1 KLC Generalist MCZ 61403
Ra<us_norvegicus 33.75 36.96 8.07 44.04 48.05 15.65 1 1 0 1 1 1 KLC Generalist MSB 89172
Ra<us_norvegicus 30.23 33.39 7.14 39.29 40.94 14.99 1 1 0 1 1 1 KLC Generalist MSB 92698
Ra<us_norvegicus 27.72 33.88 39.69 15.59 1 1 0 1 1 1 TYM Generalist MCZ 6019	  FS
Ra<us_norvegicus 23.36 26.59 6.52 28.15 32.36 12.33 1 1 0 1 1 1 TYM Generalist MCZ 62277
Ra<us_norvegicus 24.55 26.41 6.44 29.93 35.52 11.37 1 1 0 1 1 1 TYM Generalist MCZ 62278
Ra<us_norvegicus 20.01 21.21 4.49 22.65 26.78 12.11 1 1 0 1 1 1 TYM Generalist MCZ 62279
Ra<us_norvegicus 24.77 28.84 6.37 28.68 34.11 12.23 1 1 0 1 1 1 TYM Generalist MCZ 62285
Ra<us_ra<us 25.2 27 6.7 33.1 36.9 12.8 1 0 0 1 1 1 KLC Generalist MCZ 62631
Ra<us_ra<us 23.51 29.16 6.62 35.86 38.29 13.75 1 0 0 1 1 1 KLC Generalist MSB 57181
Ra<us_ra<us 25.3 27.09 6.44 33.15 36.48 12.98 1 0 0 1 1 1 KLC Generalist MSB 56007
Rhizomys_pruinos
us
41.87 48.14 45.05 14.04 1 0 0 0 0 1 TYM Fossorial MCZ 35935
Salpingotus_koslov
i
polytomy 1 0 0 0 0 n/a Bipedal
Salpingotus_thom
asi
5 9.1 1.8 10.3 15.1 8.2 polytomy 0 1 1 1 as_koslovi KLC Bipedal AMNH 244431
Salpingotus_thom
asi
4.8 8.4 1.7 9.6 15 8.6 polytomy 0 0 1 1 as_koslovi KLC Bipedal AMNH 244432
Salpingotus_thom
asi
4.4 7.5 1.5 8.4 14.2 7.9 polytomy 0 0 1 1 as_koslovi KLC Bipedal AMNH M-­‐244429
Sicista_betulina 1 0 1 0 0 0 FAJ Semi-­‐arboreal MVZ 176617
Sicista_betulina 9 11.4 3.4 11.5 14.9 6.8 1 0 1 1 1 1 KLC Semi-­‐arboreal AMNH M-­‐206585
Sicista_Banshanica 1 1 0 0 0 0 n/a Semi-­‐arboreal
Spalax_ehrenbergi 20.68 27.95 5.36 22.03 22.56 6.75 1 0 0 0 0 1 TYM Fossorial MCZ 61642
Spalax_ehrenbergi 20.58 21.76 22.44 6.05 1 0 0 0 0 1 TYM Fossorial MCZ 61642
Spalax_ehrenbergi 19.18 19.7 20.08 4.2 1 0 0 0 0 1 TYM Fossorial MCZ 61381
Spalax_ehrenbergi 19.42 20.03 21.47 5.09 1 0 0 0 0 1 TYM Fossorial MCZ 61389
Stylodipus_andrew
si
12.26 18.65 3.15 31.63 41.63 27.17 polytomy 1 0 1 1 1 KLC Bipedal MSB 216102
Stylodipus_andrew
si
12.38 18.73 3.14 31.28 41.29 27.2 polytomy 1 0 1 1 1 KLC Bipedal MSB 227215
Stylodipus_telum 11.94 17.61 3.3 30.15 40.99 25.79 polytomy 0 0 1 1 0 KLC Bipedal MSB 67492
Thomomys_bo<ae 24.23 28.9 28.69 9.93 1 0 0 0 0 1 TYM Fossorial MCZ 21093
Thomomys_bo<ae 23.02 27.29 28 12.07 1 0 0 0 0 1 TYM Fossorial MCZ 21203
Thomomys_bo<ae 22.51 25.23 28.2 8.89 1 0 0 0 0 1 TYM Fossorial MCZ 52884
Thomomys_umbri
nus
19.85 23.69 23.93 9.83 1 0 0 0 0 1 TYM Fossorial MCZ 6304
Zapus_hudsonius 10.8 12.5 4 15.3 20.4 12 polytomy 1 0 1 1 1 KLC Fac	  Biped AMNH 5403
Zapus_hudsonius 11.4 13.3 3.8 17.5 22.3 13.4 polytomy 1 0 1 1 1 KLC Fac	  Biped MCZ 64342
Zapus_hudsonius 11.3 13.4 3.9 17.6 22.6 13.5 polytomy 1 0 1 1 1 KLC Fac	  Biped MCZ 66116
Zapus_hudsonius 11.4 13.5 4 17.2 22.1 13.4 polytomy 1 0 1 1 1 KLC Fac	  Biped MCZ 66114
Table S2. Vertebral lengths (in mm) and ratio of vertebra to previous vertebra !
Vertebra'
J"jaculus'1'
(mm)'
J"jaculus'2'
(mm)'
Average'
(mm)' Ratio'n/n51'
S"betulina'
(mm)' Ratio'n/n51'
T1' 1.42' 1.57' 1.5' 1' 0.57' 1'
T2' 1.46' 1.57' 1.52' 1.01' 0.99' 1.74'
T3' 1.72' 1.77' 1.75' 1.15' 1.11' 1.11'
T4' 1.91' 1.75' 1.83' 1.05' 1.19' 1.08'
T5' 2.02' 1.91' 1.97' 1.07' 1.17' 0.98'
T6' 2.03' 2.21' 2.12' 1.08' 1.28' 1.09'
T7' 2.03' 2.05' 2.04' 0.96' 1.28' 1.01'
T8' 2.18' 2.24' 2.21' 1.08' 1.33' 1.03'
T9' 2.59' 2.2' 2.4' 1.08' 1.43' 1.08'
T10' 2.97' 2.42' 2.7' 1.13' 1.42' 0.99'
T11' 2.96' 2.8' 2.88' 1.07' 1.41' 1'
T12' 2.7' 2.32' 2.51' 0.87' 1.5' 1.06'
(T13)'
' ' ' '
1.81' 1.21'
L1' 3.24' 2.48' 2.86' 1.14' 2.11' 1.17'
L2' 3.25' 3.25' 3.25' 1.14' 2.37' 1.12'
L3' 3.99' 3.54' 3.77' 1.16' 2.45' 1.04'
L4' 4.29' 4.1' 4.2' 1.11' 2.61' 1.06'
L5' 4.29' 4.09' 4.19' 1' 2.42' 0.93'
L6' 3.78' 3.62' 3.7' 0.88' 2.37' 0.98'
' ' ' ' ' ' '
' J"jaculus" S"betulina" ' ' ' '
Average'
thoracic' 2.12' 1.27' ' ' ' '
Average'
lumbar' 3.59' 2.39' ' ' ' '
Thoracic
/lumbar' 0.59' 0.53' ' ' ' '!!!
	  Table S3. Hindlimb morphotype classifications for all 51 species of Dipodoidea (summarized by 
genus) based on metatarsal fusion, number of digits, and limb allometry. !
Genus&and&number&of&
species&(sp)&
Metatarsal&
fusion&
Number&of&
digits&
Locomotion/&
Limb&Allometry&
Group&
(Fig&4B,&5)&
Hindlimb&
morphotype&
(Fig&2)&
Sicistinae& ! ! ! !
!!!!!!!Sicista!(13!sp)! None! 5! Quadruped! A!
Zapodidae& ! ! ! !
!!!!!!!Eozapus!(1!sp)! None! 5! Basal!
facultative!
biped!
B!
!!!!!!!Napaeozapus!(1!sp)! None! 5! Basal!
facultative!
biped!
B!
!!!!!!!Zapus!(3!sp)! None! 5! Basal!
facultative!
biped!
B!
Cardiocraniinae& ! ! ! !
!!!!!!Salpingotus!(5!sp)! None! 3! Basal!pygmy!
biped!
C!
!!!!!!Salpingotulus!(1!sp)! None! 3! Basal!pygmy!
biped!
C!
!!!!!!Cardiocranius!(1!sp)! None! 5! Basal!pygmy!
biped!
D!
Euchoreutinae& ! ! ! !
&&&&&Euchoreutes!(1!sp)! Partial! 5! Basal!biped! E!
Allactaginae! ! ! ! !
!!!!!Allactaga!tetradactyla! Full! 4! Derived!biped! F!
!!!!!Allactaga!!(11!sp)! Full! 5! Derived!biped! G!
!!!!!Pygeretmus!(3!sp)! Full! 5! Derived!biped! G!
Dipodinae& ! ! ! !
!!!!!Dipus!(1!sp)! Full! 3! Derived!biped! H!
!!!!!Eremodipus!(1!sp)! Full! 3! Derived!biped! H!
!!!!!Jaculus!(3!sp)! Full! 3! Derived!biped! H!
!!!!!Stylodipus!(3!sp)! Full! 3! Derived!biped! H!
!!!!!Paradipus!(3!sp)! Full! 3! Derived!biped! H!!!
	  Table S4. Loadings (top) and species scores (bottom) from the phylogenetically-corrected 
Principal Components Analysis. !
! PC1! PC2! PC3! PC4!
humerus! .0.927962659! 0.356347462! 0.105019557! .0.02954119!
femur! .0.988392059! 0.106862461! .0.062804684! 0.087847158!
tibia! .0.988676775! .0.061289937! .0.119702004! .0.066582349!
metatarsal! .0.905125775! .0.415083981! 0.091664625! 0.00708643!
! ! ! ! !
Allactaga_sibirica, .0.833498727! .10.35657937! .1.06648016! 0.880361456!
Allactaga_major, .10.39899369! .9.765816326! .1.038119269! 0.938893537!
Allactaga_bullata, 0.702943694! .10.06921166! .1.035308625! 1.068422691!
Allactaga_elater, 3.442629678! .11.33156407! .1.354898378! 1.155256564!
Allactaga_tetradactyla, 2.618551426! .10.76311821! .1.303189771! 0.803366754!
Jaculus_jaculus, 2.428835486! .11.96420373! .1.019793281! 0.230172191!
Jaculus_blanfordi, .0.740042387! .11.4972549! .0.972631483! 0.295664309!
Stylodipus_andrewsi, 3.452682919! .9.502045937! .1.287213984! 1.706944543!
Dipus_sagitta, 1.587425245! .10.08717732! .1.069563948! 0.936617127!
Euchoreutes_naso, 7.902322257! .10.23825472! 0.33567902! .0.138128795!
Salpingotus_koslovi, 30.28733374! .7.963214022! .1.32157391! 0.614203907!
Cardiocranius_paradoxus, 20.82912937! .7.920307289! .0.749194601! 0.977086321!
Zapus_hudsonius, 16.27731228! .4.411206318! 1.593165947! 0.608551562!
Napaeozapus_insignius, 14.28267712! .3.752875384! 1.603025726! 0.50488667!
Sicista_betulina, 26.19246792! .0.825554552! 1.066899444! 0.187256716!
Microtus_pennsylvanicus, 13.82091084! 3.128606717! 0.50192181! .0.288222943!
Microtus_mexicanus, 21.50728549! 3.18689337! 0.118065083! 0.194682335!
Microtus_arvalis, 24.68966035! 2.924844468! 1.262136072! .0.309368234!
Mesocricetus_brandti, 10.13057769! 9.039933305! .1.737488265! 0.561997069!
Mesocricetus_auratus, 13.6100043! 7.012090742! 0.019907347! 1.170157765!
Peromyscus_leucopus, 17.50003803! 0.878632183! 0.505103325! 0.346229223!
Peromyscus_polionotus, 22.64682191! .0.065587696! 1.226285782! 0.619878336!
Rattus_exulans, 10.32243591! 1.31378492! 0.006553186! 0.251760162!
Rattus_rattus, 4.656035714! 2.156644903! .0.057864511! 0.432177148!
Rattus_norvegicus, 2.710245132! 2.754811174! 0.63694964! .0.017983533!
Mus_musculus, 21.93967027! 0.269771598! 1.082439015! 0.825438403!
Acomys_russatus, 17.27645196! 3.459604153! .0.634706936! 0.54861346!
Spalax_ehrenbergi, 17.04856928! 8.609635305! .0.384676429! 0.085116147!
Rhizomys_pruinosus, .3.430436863! 6.667702878! 0.911769789! 0.625133264!
Anomalurus_beecrofti, .11.81791689! 8.941832207! .1.070598583! .0.50411194!
Pedetes_capensis, .20.24209142! .4.157693636! .1.701977913! .1.121037362!
Thomomys_bottae, 8.521456161! 4.065084169! 1.219275488! 0.517551453!
Thomomys_umbrinus, 11.69965665! 3.171629521! 1.786969911! 1.002643689!
Geomys_bursarius, 5.07194447! 1.995062152! .1.066298917! 1.981288997!
Dipodomys_ordii, 7.538328416! .4.805912605! .0.934676363! 0.357178695!
Dipodomys_spectabilis, 0.608328366! .4.281753454! .1.476500694! .0.185439194!
Castor_canadensis, .17.81466575! .1.029094077! 2.041696055! .1.054662598!
Castor_fiber, .21.87861557! .1.210462642! 2.120834544! .1.490736905!!
	  Table S5. ANCOVA for allometric scaling regression lines of quadrupeds and most derived of the bipeds.  
ANCOVA&
Models& Lh# Alpha# Beta#2# Beta#3# Beta#4# R^2# s.e.#Alpha# s.e.#Beta22# s.e.#Beta23# s.e.#Beta24# Lambda# Pval#
Preference#
for#two#lines#
Leg#vs#arm:#
Single#line# 19.197768# 0.338402709# 1.067845112# 2# 2# 0.94509387# 0.217688# 0.056166# 2# 2# 1# 3.99E214# #
Leg#vs#arm:#
Two#lines# 36.166265# 0.0699296# 1.071690265# 1.129301469# 20.092365784# 0.996520147# 0.068786# 0.019941# 0.288094# 0.080001# 0.0000001# 4.35E221# 4E208#
Metatarsal#vs#
femur:#Single#
line# 32.667358# 0.056812711# 0.792952297# 2# 2# 0.787746896# 0.132546# 0.08982# 2# 2# 1# 1.88E208# #
Metatarsal#vs#
femur:#Two#
lines# 40.708114# 0.117630554# 0.651398062# 0.033229927# 0.241302717# 0.984655062# 0.097666# 0.074957# 0.227384# 0.15434# 0.0000001# 1.3E215# 3E203#!!!
!
Table S6. Statistical analysis of association of (log) element length with the nodes demonstrating punctuated evolution of the hindlimb. 
Punctuation)
Models) Lh# Alpha# Beta#2# R^2# s.e.#Alpha# s.e.#Beta02# Lambda# T0value# d.f.# Pval# Order# Critical#Value# Adj#Pval#
Tibia#vs#nodes# 24.167607# 0.904784222# 0.066880819# 0.762270056# 0.06989# 0.007325# 1.00E007# 9.130487213# 24# 1.41E009# 1# 0.001666667# 8.45E009#
Femur#vs#nodes# 21.437858# 0.858605521# 0.057473085# 0.65745966# 0.077627# 0.008136# 1.00E007# 7.064046814# 24# 1.33E007# 2# 0.002# 6.63E007#
Metatarsals#vs#
nodes# 22.457627# 0.680702845# 0.051933183# 0.293375674# 0.155472# 0.015807# 1# 3.285454723# 24# 0.001560335# 3# 0.0025# 0.006241339#
Ulna#vs#nodes# 24.108331# 0.96690848# 0.030684674# 0.164002748# 0.131144# 0.013587# 0.962693417# 2.258384782# 24# 0.016644107# 4# 0.003333333# 0.049932322#
Humerus#vs#
nodes# 19.292325# 0.835001406# 0.033308963# 0.153010398# 0.146063# 0.015369# 0.91857176# 2.167282366# 24# 0.020179452# 5# 0.005# 0.040358904#
Metacarpals#vs#
nodes# 19.403949# 0.42321027# 0.019112974# 0.052009299# 0.15381# 0.016003# 0.951986213# 1.194336957# 24# 0.122008513# 6# 0.01# 0.122008513#!!
	  
Supplemental	  Experimental	  Procedure.	  Nexus	  file	  for	  tree	  constructed	  of	  28	  
Myomorpha	  including	  23	  Dipodoidea.	  	  #NEXUS	  BEGIN	  DATA;	  	   DIMENSIONS	  	  NTAX=28	  NCHAR=5741;	  	   FORMAT	  DATATYPE	  =	  DNA	  GAP	  =	  -­‐	  MISSING	  =	  ?;	  	   MATRIX	  	   Mus_musculus	  	  	  	  	  	  	  	  	  	  	  	  	  CTCTTCACCATTTTCGGCAATGCGCTGGTAATTCTGGCTGTGTTGACCAGCCGCTCTCTCCGTGCACCACAAAACCTCTTCCTGGTGTCACTGGCAGCAGCCGACATCCTAGTGGCTACTCTTATCATCCCTTTCTCTCTGGCCAACGAGCTGCTGGGCTATTGGTACTTCTGGCGTGCGTGGTGCGAGGTCTACCTGGCGCTAGACGTGCTCTTCTGTACCTCCTCCATCGTGCACCTGTGTGCCATCAGTCTGGACAGATACTGGGCAGTGAGCCGAGCATTGGAGTACAACTCCAAGCGCACTCCACGCCGCATCAAATGCATCATCCTCACCGTGTGGCTCATTGCAGCCGTCATTTCTCTACCGCCCCTCATCTACAAGGGCGACCAGCGCCCAGAGCCCCACGGGCTCCCCCAGTGTGAGCTCAACCAAGAAGCCTGGTACATCTTGGCTTCCAGCATCGGATCTTTTTTTGCTccctgcctcatcatg-­‐attctcgt-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐TTTATGGACATGGAGTGCTTCATGATTCTGAATCCCAGCCAGCAGCTGGCCATCGCTGTCCTGTCCCTCACCCTGGGCACCTTCACGGTTCTGGAGAACCTGCTGGTGCTATGTGTCATCCTTCACTCCCGCAGTCTCCGATGCAGGCCTTCCTACCACTTCATTGGCAGCCTGGCGGTGGCCGATCTCCTGGGAAGTGTCATCTTTGTCTACAGCTTTGTTGACTTCCACGTGTTCCACCGCAAAGATAGTCCCAATGTGTTTCTGTTCAAACTGGGTGGGGTTACCGCCTCCTTCACAGCATCTGTGGGCAGCCTGTTCCTCACGGCCATCGACAGGTACATATCCATTCACAGGCCTCTGGCCTATAAGAGGATCGTCACCAGGCCCAAGGCCGTAGTGGCCTTTTGCTTGATGTGGACTATTGCAATAGTAATTGCTGTGTTGcctctcctgggctggaactgcaGCGGATGAGAAGACTGAAGGGTCTGACACAGACAGACTTCTAAGCAATGATCA-­‐-­‐-­‐TGAGAAATCAGCTGGTATCCTTGGAGCAAAGGATGATGATTCTGGGCGTACCAGCTGTTACGACCCTGACATTTTGGATACTGATTTCCATACCAGTGACATGTGTGATGGTACCTTGAAGTTTGCTCAGTCACAGAAGTTAAATATGGAAGCTGATCTCTTGTGCCTTGATCAGAAGAATCTGAAGAACTTGCCTTA-­‐-­‐-­‐TGATGCTTCCCTTG-­‐-­‐-­‐GCTCTCTGCATCCCTCCATTACCCAGACAGTAGAAGAAAACAAGCCACAGCCACTTTTGAGCAGCGAAACTGAGGCAACCCACCAACTCGCCTCTACACCGATGAGTAATCCCACATCACTGGCAAACATTGACTTTTATGCCCAAGTAAGCGACATTACACCAGCAGGTGGTGTAGTCCTTTCCCCAGGCCAAAAGATTAAGGCAGGGATAGCCCAAGGCAATACCCAGC-­‐-­‐-­‐-­‐-­‐-­‐GGGAGGTGGCCACGCCCTGCCAAGAAAATTACAGCATGAACAGTGCCTACTTTTGTGAGTCAGATGCCAAAAAATGCATC-­‐GCTGTGGCCCCTCGCATGGAAGCCACGTCTTGTATAAAA-­‐-­‐-­‐CCAAgctttaaccTACGAGCCCAGTAC-­‐-­‐-­‐CCTCGAGGCTCCCCAGCAAGCACCAGTGCTCACCAACCTCACCCGAGAAGAACTGCTGGCCCAGATACAGAGGAACATCCGCCATGAGGTTCTTGAGGGCAATGTGGGCTACCTACGAGTGGATGACCTCCCTGGCCAGGAGGTACTGAGCGAGCTGGGGGAGTTCTTAGTGAGCCATGTGTGGAGGCAGCTCATGGGCACCTCCTCCTTGGTGCTAGATCTCCGGCACTGCTCTGGCGGCCACTTCTCTGGGATCCCTTATGTCATCTCTTACTTGCACCCTGGGAACACGGTCATGCACGTGGACACCGTCTACGATCGGCCCTCCAACACCACCACAGAGATCTGGACCTTGCCCGAGGTCCTCGGGGAGAGATACAGTGCTGACAAGGATGTGGTGGTCCTCACCAGTGGACACACTGGGGGAGTCGCAGAGGACATTGCCTACATCCTGAAGCAGATGCGGCGCGCCATCGTGGTGGGCGAGCGGACGGAGGGTGGGGCCCTGGACCTCcagaa-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐
ACGACTTCCCCCTGGATGCTCCCAGCCCCTCACGTGTGGCCTGAAGACCATGTGTTCATTTCCACACCAAACTTCAACTACACCGTCCAAGACTTTGAGCGTTTTTTCACAGATCTGCATTTTGAAGAAGGCTGGCACATGTTTCTTCAGTCTCGTGACCTACTGGAGCGCCTCCCCGCACCTGGTGTAGAAGTATATTGTCTCTACGGTGTGGGCAGACCCACACCCCACACCTACATCTATGACCACAACTTCCCCTACAAAGACCCCGTGGCTGCACTCTATGAAGATGGGGACGACACCGTAGCCACCCGCAGCACTGAGCtctgtggccagtggcagggccgcca-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐ATAGCAGTGAGCCAGCAGAGCAGATGGGCTGCAAGTAAAGGAACATGTAACGACAGGCAGGTTCCCAGCACTGGGGAAAAGGTAGGTCCAAACGCTGACTCCCTTAGTGATAGAGAGAAGTGGACTCACCCGCAAAGTCTGTGCCCTGAGAATTCTGGAGCTACCACCGATGTTCCTTGGATAACACTAAATAGCAGCGTTCAGAAAGTTAATGAGTGGTTTTCCAGAACTGGTGAAATGTTAACTTCTGACAGCGCATCTGCCAGGAGGCACGAGTCAAATGCTGAAGCAGCTGTTGTGTTGGAAGTTTCAAACGAAGTGGATGGGGGTTTTAGTTCTTCAAGGAAAACAGACTTAGTAACCCCCGACCCCCATCATACTTTAATGTGTAAAAGTGGAAGAGACTTCTCCAAACCAGTAGAGGATAATATCAGTGATAAAATATTTGGGAAATCCTATC-­‐-­‐-­‐AGAGAAAGGGAAGCCGCCCTCACCTGAACCATGTGACTGAAA-­‐-­‐-­‐-­‐-­‐-­‐TTATAGGCACATTTATTACAGAACCACAGATaacacaagagcagcccT-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐GGCA-­‐-­‐-­‐-­‐-­‐-­‐-­‐AACTGATGCCCCAGTCAGCTCTACCACCCCATATGTTGAGGATACCCCCGAGCCCCCCCTGCACAACTTCTACTGCAGCAAGCTGCTGGATCTTGTCTTCCTGCTGGATGGCTCCTCTATGTTGTCCGAGGCTGAGTTTGAAGTGCTCAAAGCTTTTGTGGTGGGCATGATGGAGAGGTTACACATCTCTCAGAAGCGCATCCGCGTGGCAGTGGTAGAGTACCATGATGGCTCCCGTGCCTACCTTGAGCTCAAGGCCCGGAAGCGACCCTCAGAGCTTCGGCGCATCACCAGCCAGATTAAGTATACAGGCAGCCAGGTGGCCTCTACCAGTGAGGTTTTGAAGTACACACTGTTCCAGATCTTTGGCAAAATTGACCGCCCTGAAGCCTCCCATATCACTCTGCTCCTGACTGCTAGCCAGGAGCCCCCACGGATGGCTAGGAATTTG-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐GTCCGCTATGTC-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐caaggtctgGCCGTGGGTTTCCCAGCCTTCATAAAAAAGCAGCCGAAGTACCTCAAATTGGGAGCCATTGATGTTGAGCGCCTGAAGAACACACCGGTCAAATCTTCAGAAGGATCTCAGCAAAAGAGCCCATCATATCCCAGTGACTCCACAACCATGTTCACCATAGAGGGCATGCATTGTAAATCGTGTGTGTCCAATATTGAAAGTGCTTTATCTACACTCCAGTATGTAAGCAGTATAGTAGTTTCTTTAGAGAATAGGTCAGCCATTGTAAAGTACAATGCAAGCTTAGTCACTCCAGAAATGCTGAGAAAGGCAATAGAGGCCATTTCACCGGGGCAATACAGAGTTAGTATTGCAAGTGAAGTTGAAAGTACCGCCAGCTCTC-­‐-­‐-­‐CCTCCAGCTCATCTCTTCAGAAGATGCCTTTGAACATAGTTAGCCAGCCTCTGACCCAAGAAGCTGTGATAAACATAAATGGCATGACTTGTAATTCTTGTGTGCAGTCTATAGAGGGTGTAATATCAAAAAAGCCAGGTGTAAAAtccatc-­‐-­‐-­‐cacgtgtccctcgcaaacagcacagggactattgaatttgatcctctact-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐GCAGAGTAACTGTGTTTGATTTGGACCTTGTTGACTGTGAACTCTAATCGGGGCAGGCGATGCAGCA-­‐-­‐TCCTCATAATGGCCATGTGGACTTGTAGATGGGTCTCT-­‐-­‐TAACCCTTGCTTAAGAATACAGTCTGCTGTAGAGTG-­‐-­‐-­‐-­‐-­‐-­‐TGAATTGGGAATACTGTTCCATGGGTTGGAATGCAGCTCCCCTCACA-­‐TTACCAAGCTTGCT-­‐CTA-­‐-­‐-­‐-­‐-­‐-­‐TTGCCAATAGCATGCAACA-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐TATG-­‐TTTTGTTTGCCCTTCTGCTTCTACTTTTTTCAGGGAAGCTGCTAAAGAATGTCGACGTCGAAAGAAAGAGTATGTGAAGTGTCTTGAGAGTcgagtcgcagtgctggaagttcagaac-­‐aagaagcttatagaggagcttgaaact-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐ATTTATATCATGTCTGTCGCTTGCAAGAATAACAAAAAAGTTACTTTCCGTTGCACAGAGAAAGACTTAGTAGGAGATGTCCCTGAACCCAGATACGGCCATTCCATTGACGTGGTGTATAGTCGAGGGAAAAGCATGGGTGTTCTCTTTGGAGGACGATCATACATGCCTTCTACCCAGAGAACCACAGAAAA
ATGGAATAGTGTAGCTGACTGCCTACCCCATGTTTTCTTGATAGATTTTGAATTTGGGTGTGCTACATCATATATTCTCCCAGAACTTCAGGATGGGCTGTCTTTTCATGTTTCTATTGCCAGAAACGATACCGTTTATATTTTGGGAGGACACTCACTTGCCAGTAATATACGCCCTGCTAACTTGTATAGAATAAGAGTGGACCTTCCcctgggtaccccagcagtgaattgcacagtcttgGAGGAACAGCGGGTGGGAGGTGGCAGCGAGGGGGAGAGTAGCCACGGGG-­‐-­‐-­‐ACGGTTCTGAGTTCGATGAT-­‐-­‐-­‐GAAGGGATGCAGAGCGACGACCCCGAGAGTACCAGGA-­‐-­‐-­‐GCGATCGAGGCCACGCCAGAATGAGCAGCGCTGGTATCAGGTCGGAAGAATCTAAAGGGGACCACGAGCCCACGAGCACTCAGGATTCAGATGACAGCCAGTCTGTGGAATTTTCAAGCAGGAAGTCCTTCAGAAGGTCCCACGTCTCTGAGGAAGACTACAGAGGTGAGCTTACTGACAGCAACAGCAG-­‐-­‐-­‐GGAAACCCAGAGCGACTCCACGGAGGATAC-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐GGCC-­‐-­‐TCCAAGGAGGAAAGCAGGAGCGAGTCTCAGGAGGACACAGCCGAGAGCCAGTCCCAGGAAGATAGCCCAGAGGGGCAAGACCCCAGCAGTGAGTCCAGC-­‐-­‐-­‐GAAGAGGCTGGTGAGCCAT	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  CTTTTCACCATTTTCGGCAATGCGCTGGTCATTCTGGCTGTGTTGACCAGCCGCTCACTCCGTGCACCACAAAACCTGTTCCTGGTGTCACTGGCAGCAGCCGACATCCTAGTGGCTACTCTCATCATCCCTTTCTCTCTGGCCAACGAGCTGCTGGGCTACTGGTACTTCTGGCGTGCGTGGTGCGAGGTCTACCTGGCGCTAGACGTGCTCTTCTGTACCTCCTCCATCGTGCACCTGTGTGCCATCAGCCTGGACAGGTACTGGGCAGTGAGCCGAGCATTGGAGTACAACTCCAAGCGCACTCCGTGCCGCATCAAGTGCATCATCCTCACTGTGTGGCTCATTGCAGCTGTCATTTCTCTACCGCCCCTCATCTACAAGGGCGACCAACGCCCCGACGCCCGCGGGCTCCCCCAGTGTGAGCTCAACCAGGAGGCCTGGTACATCTTGGCTTCCAGCATCGGATCTTTTTTTGCTCCCTGCCTCATCATG-­‐ATCCTCGT-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐TTTATGGACATGGAGTGCTTTATGATTCTGAATCCCAGCCAGCAGCTGGCCATCGCTGTACTGTCCCTCACACTGGGCACCTTCACGGTTCTGGAGAACCTACTGGTGCTGTGTGTCATCCTGCACTCCCGCAGTCTCCGATGCAGGCCTTCCTACCACTTCATCGGCAGCCTGGCAGTGGCCGACCTCCTGGGAAGTGTCATTTTTGTGTACAGCTTTGTTGACTTCCATGTATTCCACCGTAAAGACAGCCCCAATGTGTTTCTGTTCAAACTGGGTGGGGTTACAGCCTCCTTCACAGCTTCTGTGGGCAGCCTGTTCCTCACAGCCATCGACAGGTACATATCCATTCACAGGCCTCTGGCCTATAAGAGGATCGTCACCAGGCCCAAGGCCGTTGTGGCCTTTTGCCTGATGTGGACTATCGCAATAGTAATCGCTGTGTTGCCTCTCCTGGGCTGGAACTGCAGCGGATGAGAAGACTGAAGAGTCAGACACCGACAGACTTCTAAGCGATGACCA-­‐-­‐-­‐GGAGAAATCAGCTGGTATCCTTGGAGCAAAGGATGACGATTCTGGACGTACCAGCTGTTATGACCCTGACATTTTGGATACCGATTTCCACACCAGTGACATGTGCGATGGTACCTCGGAGTTTGCTCAGCCGCAGAAGTTAAAAGCAGAAGCTGATCTCTTGTGCCTTGACCAGAAGAATCTGAAGAACTCGCCTTA-­‐-­‐-­‐TGATGCTTCCCTTG-­‐-­‐-­‐GCTCTCTGCACCCCTCCATTACCCTGAC-­‐-­‐-­‐AATGGAAGACAAACCACAGCCACTTCTGGGCAGTGAAACTGAGTCAACCCACCAACTCCCCTCTACACCAATGAGCAGTCCCGTGTCACTGGCAAACATTGACTTTTATGCCCAAGTAAGCGACATTACACCAGCAGGTGGTGTAGTCCTTTCTCCAGGCCAAAAGATTAAGGCAGGGTTAGCCCAGGGCAACACCCAGC-­‐-­‐-­‐-­‐-­‐-­‐TGGAGGTGGCCGCGCCCTGCCAAGAAAATTACAGCATGAACAGTGCCTACTTCTGTGAGTCAGATGCCAAAAAGTGCATC-­‐GCTGCGGCCCCTCACATGGAGGCCACGACATGTGTAAAA-­‐-­‐-­‐CCAAGCTTTAACCTATGAGCCCAGTAC-­‐-­‐-­‐CCTCGAGGCCCCCCAGCAAGCACCAGCACTCACCGACCTCACCCGAGAAGAGCTGCTGGCCCAGATACAGAGGAACATCCGCCATGAGGTTCTTGAGGATAACGTGGGCTACCTACGAGTGGATGATCTCCCTGGACAGGAGGTACTGAGTGAGCTGGGGGAGTTCCTAGTGAGCCATGTGTGGAAGCAGCTCACGGGCACCTCCTCCTTGGTGCTAGATCTCCGTCACTGTGCTGGTGGTCATGTCTCTGGGATCCCTTATGTCATCTCCTACTTGCACCCTGGGAACACAGTCTTGCACGTGGATACCATCTACGATCGGCCC
TCCAACACCACCACAGAGATCTGGACCTTGCCTAAGGTCCTGGGGGAGAGATACAGTGCAGACAAGGATGTGGTGGTCCTCACCAGTGGACACACTGGGGGAGTAGCCGAGGACATCGCTTACATCCTCAAGCAGATGCGCAGGGCCATCGTGGTGGGTGAGCGGACGGAGGGTGGCGCCCTGGACCTCCAGAA-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐ACAACTTCCCCCTGGATGTTTCCAGCTCACCACGTGTGGCCTGAAGACCACGTGTTCATTTCCACACCAAACTTCAACTACACAGGCCAAGACTTCGAGCGTTTTTTTGCAGATCTTCATTTTGAAGAAGGCTGGCACATGTTTCTACAGTCTCGTGACCTACTAGCAGGCCTCCCAGCGCCTGGTGTAGAAGTATATTGTCTATACGGTGTAGGCATGCCCACAGCCCACACCTACATCTATGACCACAACTTTCCCTACAAAGACCCGGTGGCTGCACTCTATGAAGATGGGGACGACACTGTAGCCACACGTAGCACTGAGCTCTGTGGCCAGTGGCAGGGCCGCCA-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐GCAGCAGTGAGCCAGCAGAGCAGATGGGCTGACAGTAAAGAAACATGTAATGGCAGGCCGGTTCCCCGCACTGAGGGAAAGGCAGATCCAAATGTGGATTCCCTCTGTGGTAGAAAGCAGTGGAATCATCCGAAAAGCCTGTGCCCTGAGAATTCTGGAGCTACCACTGACGTTCCTTGGATAACACTGAATAGCAGCATTCAGAAAGTGAATGAGTGGTTTTCCAGAACTGGTGAAATGTTAACTTCTGACAATGCATCTGACAGGAGGCCTGCGTCAAATGCAGAAGCTGCTGTTGTGTTAGAAGTTTCAAATGAAGTGGATGGATGTTTCAGTTCTTCAAAGAAAATAGACTTAGTTGCCCCTGATCCCGATAATGCTGTAATGTGTACAAGTGGAAGAGACTTCTCCAAGCCAGTAGAGAATATTATCAACGATAAAATATTTGGGAAAACCTATC-­‐-­‐-­‐AGAGAAAGGGAAGCCGCCCTCACTTGAACCATGTGACTGAAA-­‐-­‐-­‐-­‐-­‐-­‐TTATAGGCACATTTACTACAGAACCACAGATTATACAAGAGCAGCCCT-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐GGTA-­‐-­‐-­‐-­‐-­‐-­‐-­‐AACAGATGCCCCAGTCAGCTCCACCACCCCATATGTTGAGGACACCCCCGAACCCCCCCTGCACAACTTCTACTGCAGCAAGCTGCTGGATCTCGTCTTCCTCCTGGATGGCTCCTACAGGCTGTCTGAGGCTGAGTTTGAAGTGCTCAAAGCTTTTGTGGTGGGTACGATGGAGAGGCTACACATCTCTCAGAAGCGCATCCGCGTGGCAGTGGTAGAGTACCATGATGGCTCCCATGCCTACCTTGAGCTCAGGGCCCGGAAGCGACCCTCAGAGCTTCGGCGCATCGCCAGCCAGATTAAGTATGTGGGCAGCCAGTTGGCCTCTACCAGTGAGGTTTTGAAGTACACACTGTTCCAGATCTTTGGCAAAATTGACCGTCCTGAAGCCTCCCGTGTCATTCTGCTCCTGACCGCTAGCCAGGAGCCCCAACGGATGGCTAGGTATTTC-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐ACCCGCTATCTC-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐CAAGGTTTCGCTGTGGGTTTTCCAGCCTTCATAAAAAAACAGCCAAAGTACCTCAAATTGGGAGCCATTGACGTTGAGCGCCTGAAGAGTACACCAGTCAAATCTTCAGAAGGATCTCAGCAAAAGAGCCCAGCGTATCCCAGTGACTCAGCAATCACATTTACCATAGACGGCATGCATTGTAAATCATGTGTGTCAAATATCGAAAGTGCTTTATCTACACTCCAGTATGTAAGCAGCATAGTAGTTTCTTTAGAGAATAGGTCAGCCATTGTAAAGTACAATGCAAGCTTAGTCACTCCAGAAATACTGAGAAAAGCGATAGAGGCCGTTTCTCCAGGGCAATACAGAGTTAGTATTTCAAGTGAAGTTGAAAGTCCCACCAGCTCTC-­‐-­‐-­‐CCTCCAGCTCATCTCTTCAGAAGATGCCTTTGAACTTAGTGAGCCAGCCTCTGACCCAAGAAGTTGTAATCAACATTAATGGCATGACTTGTAATTCTTGTGTGCAGTCGATAGAGGGTGTAATATCGAAGAAGCCAGGTGTAAAATCCATC-­‐-­‐-­‐CACGTTTCCCTCACAAATAGCACCGGGACTATTGAATATGATCCTCTACT-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐GCAGAGTAACTGTGTTTGACTTGGACCTGGTTGACTGTGAACTCTAAT-­‐GGGGCAGGCGATGCAGCA-­‐-­‐TCCTCGTAATGGCCATATGGACTTGTAGATGGGTCTCT-­‐-­‐TAACCCTTGCTTAAGAATACAGTCTGCTGTAGGGTG-­‐-­‐-­‐-­‐-­‐-­‐TGAATTGGGAACACTGTTCCACGGGTCGGAATGCAGCTCTCCTCCCA-­‐TTACCAAGCTTGCT-­‐CTA-­‐-­‐-­‐-­‐-­‐-­‐TTGCCAATAGCATGCAACA-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐TACG-­‐TTTTGTTTGCCCTTCTGCTTCTACTTTTTTCAGGGAAGCTGCTAAAGAATGTCGACGTCGAAAGA
AAGAGTATGTGAAGTGTCTGGAGAGCCGAGTCGCAGTGCTGGAAGTTCAGAAC-­‐AAGAAGCTTATAGAGGAGCTTGAAACC-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐ATTTATATCATGTCTGTCGCTTGCAAGAATAACAAAAAAGTTACTTTCCGTTGTACAGAGAAAGACTTAGTAGGAGATGTCCCTGAAGCCAGATATGGCCATTCCATTGACGTGGTATATAGCCGAGGAAAAAGTGTTGGTGTTCTCTTTGGAGGACGGTCATACATGCCTTCTACCCAAAGAACCACAGAAAAATGGAATAGTGTAGCTGATTGCCTACCCCATGTTTTCTTGGTAGATTTTGAATTTGGGTGTGCTACGTCATATATTCTCCCAGAACTTCAGGACGGGCTGTCTTTTCATGTTTCTATTGCCAGAAATGATACCATTTATATTTTGGGAGGACACTCACTTGCCAGTAACATACGTCCTGCTAACTTGTATAGAATAAGAGTAGATCTTCCCCTGGGTACCCCAGCAGTGAATTGCACTGTCTTGGAGGAATATCGGGTAGGAGGTGGCAGCGAGGGGGAGAGTAGCCACGGGG-­‐-­‐-­‐ACGGCTCTGAGTTCGATGAT-­‐-­‐-­‐GAGGGGATGCAGAGCGATGATCCCGGGAGCACCAGGA-­‐-­‐-­‐GCGATCGAGGCCATACCCGAATGAGCAGCGCTGGTATCAGGTCGGAAGAATCTAAAGGGGATCACGAGCCCACGAGCACTCAGGATTCAGATGACAGCCAGGATGTGGAATTTTCAAGCAGGAAATCCTTCAGAAGGTCCCGGGTCTCTGAGGAAGACGACAGAGGCGAGCTCGCTGACAGCAACAGCAG-­‐-­‐-­‐GGAAACCCAGAGCGACTCCACAGAGGATTT-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐CCGCTCCAAGGAGGAAAGCAGGAGCGAGACTCAAGAGGACACAGCCGAGACCCAGTCCCAGGAAGATAGCCCAGAGGGACAAGACCCCAGCAGTGAGTCCAGC-­‐-­‐-­‐GAAGAGGCTGGTGAGCCAT	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  CTCTTCACCATCTTCGGCAACGCGCTGGTCATTCTGGCTGTGTTGACCAGCCGCTCGCTACGCGCGCCACAAAACCTGTTTCTGGTGTCGCTGGCTGCTGCGGACATCCTGGTGGCCACGCTTATCATTCCTTTTTCTCTGGCCAACGAGCTGCTGGGCTACTGGTATTTCCGGCGCACTTGGTGCGAGGTCTACCTGGCGCTCGACGTGCTCTTCTGCACCTCGTCGATTGTGCACCTGTGCGCCATCAGTCTGGACCGGTACTGGGCAGTGAGCCGCGCGCTGGAGTACAACTCCAAGCGCACCCCGCGCCGCATCAAGTGCATCATCCTCACGGTGTGGCTCATCGCAGCCGTCATCTCGCTGCCGCCCCTCATCTACAAGGGCGAGCAGGGCCCCCAAACCCACGAGCGCCCCCAGTGCAAGCTCAACCAAGAGGCCTGGTACATCTTGGCCTCCAGCATCGGGTCTTTCTTTGCACCCTGCCTCATCATG-­‐ATCCTCGT-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐TTCATGGACATGGAGTGCTTCATGATCCTGAACCCCAGCCAGCAGCTGGCCATCGCTGTGCTGTCCCTCACCCTGGGCACCTTCACGGTTCTCGAGAACCTGCTGGTGCTGTGTGTCATTCTGCACTCCCGCAGCCTGCGCTGCAGGCCTTCCTACCACTTCATTGGCAGCCTGGCAGTGGCTGACCTCCTGGGAAGCGTCATTTTCGTCTATAGCTTCGTGGACTTCCATGTGTTCCACCGTAAGGATAGCCCCAATGTGTTTCTGTTCAAACTGGGCGGGGTCACGGCCTCCTTCACCGCCTCCGTAGGCAGCCTGTTCCTCACAGCCATCGACAGGTACATATCTATCCACAGGCCCCTGGCCTATAAGAGGATCGTCACCAGGCCCAAGGCGGTGGTGGCCTTTTGCCTGATGTGGACCATCGCGATTGTCATTGCTGTGCTGCCCCTCCTCGGCTGGAACTGCACCTGATGAAAAGATTGAAGGATCGGATACAGACAGACTTCTAAGCTGTGGCCA-­‐-­‐-­‐TCCGAAATCACTTAATATCCTTGGGGCCAAAGAAGATGATTCTGGACGTACCAGCTGTTATGACCCTGACCTTCTGGAAACGGATTTCCCAGACAGTGACATGTGTGATGGTGCCTCAGAGGTTGCTCAGCCACAGAGGTTAAAAGGGGAAGCTGATCTCTTGTGCCTTGACCAGAAAAATCAAAACAACTCACCTTA-­‐-­‐-­‐TGATGCTTCTCCTG-­‐-­‐-­‐CCACTCAGCTGCCCAGCGTTACCCTGAC-­‐-­‐-­‐GGAAGAAAACAAACCACAACCACTTCTCATTAGTGAAACTGAGTCAACCCACCAACTTGCCTCTATGCTGATCAGCAATCCTAGTTCACTGGCCAACATTGACTTTTATGCCCAAGTAAGCGACATCACACCAGCAGGGAGTGTAGTCCTTTCCCCAGGCCAAAAGAATAAGGCAGGGCTAGCCCAGTGCCACGTCATGC-­‐-­‐-­‐ATCCAGAAGTGGTCTCAGCCTGCCAAGCCAATTACAACATGGATAATACCTACTTCTGCGAAGCAGATGCCAAAAAGTGCATC-­‐GCTGTAGCCCCTCACATGGAAGTCAAATCACATGGAGAG-­‐-­‐-­‐CCTTGCTTTAACCTATGAACCCAGCAG-­‐-­‐-­‐
CCTCGAGGCTTCCCAGCAAGCCTCAGTGCTCACCAACCTCACTCGAGAGGAACTGCTGGTCCAGCTGCAGAAGAACATCCACCATGAGGTCCTGGAGGGCAATGTGGGTTATCTACGCGTGGATGACCTCCCGGGGCAGGAGGTACTGAGTGAACTAGGAGGGTTCCTGGTGGACCACGTGTGGAAGCAGCTCATGGGCACTTTCGCCTTGGTGCTGGATCTCCGGCACTGCACTGGAGGCCACGTCTCTGGTATCCCCTATGTCATCTCCTACTTGCACCCTGGAAATAGCGTCGTGCACGTGGACACCATCTACAATCGCCCCTCCAATACCACCACGGAGATCTGGACCTTGCCCAAGGTCCTGGGAGAGCGGTACAGTGCCGACAAGGATGTGGTAGTCCTCACCAGTGGTCGCACAGGAGGTGTGGCTGAGGAYATCACCTACATCCTCAAACAGATGCGCAGGGCCATTGTGGTGGGTGAGCGGACTGAGGGGGGTGCTCTAGACCTCCAGAA-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐ACGACTTCCCCCTGGATGTTTCCCTCCCGCCAGGTGTGGCCTGAGGACCATGTGTTCATTTCCACACCAAGCTTCAACTACACAGGCCATGACTTTCAGCGCTTCTTTACGGACCTTCACTTTGAGGAAGGATGGTACATGTGGCTGCAGTCACGTGACCTGCTGGCAGGACTCCCAGCACCTGGTGTGGAAGTATACTGTCTGTATGGCGTGGGTCTGCCCACACCTCGCACCTACATCTATGACCACAGTTTCCCCTACAAGGACCCTGTGGCTGCACTCTATGAGGACGGTGATGACACAGTGGCCACACGCAG?ATTGAGCTCTGTGGCCAGTGGCAGGGCCGCCA-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐TTAGAAAGGAGCCAACCGAGCAGAAGGGCTGAAAGTAAGGAAACATGTAATGAGAGACAGATTCCCAGCAATGAGAAGAAGGCGGAACTGAGTGCTGGTGCCCTCTGTGGGAGACAAGAATCGAATGAACAGAAACCCCCATGCTCTGAGACTCCTAGAGATAATGAAGAGCTTGCTTGGGTCACCCTCAACAGTAGCATTCTGAAAGTGAAGGAGTGGTTTTCCAGAAGTGGTGAAATGTTAACTTTTGATGGTGAAGACRACACGAGGTGTGAGTCAAATGCTGAAGTAGCTGGTGCCGTAGACGTTTCAAATGATGTAAATGGATATCC-­‐-­‐-­‐TTCTTCCAAGAAAACAGA-­‐-­‐-­‐CTTGGTCACTGATCCTCATCATGCTTTAATATGTCAAAGTGAAAGAGTCTGCTCCAAACC-­‐-­‐-­‐AGAGACTAATATCAAAGATAAAATATTTGGGAAAACCTATC-­‐-­‐-­‐AGAAGAAGGCAGGCCTCCCTAATTTGAGCCATGTAACTGAAAATCTAATTATAGGAGCATTTGCCAAAGAACCACAAAAAGCCCAAGAGCAACCAT-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐GGTG-­‐-­‐-­‐-­‐-­‐-­‐-­‐CACAGATGTCCCGATCAGTCCCACCACCCCATATGTGGAAGACACACCTGAGCCACCGCTGCACGACTTCTACTGCAGCAAGCTGCTAGATCTGGTCTTCCTGCTGGATGGCTCTTCCAAGCTGTCTGAGGCAGAGTTTGAGGTGCTCAAGGCCTTTGTGGTGAGCATGATGGAGCGGTTGCACATTTCTCAGAAGCGCATCCGTGTGGCGGTGGTAGAGTACCACGACGGCTCCCATGCCTACATCGAGCTCAAGGCCCGGAAGCGGCCCTCAGAGCTGCGACACATCACCAGCCAGGTGAAGTATGCCGGCAGCCAGGTGGCCTCCACTAGTGAAGTCTTGAAGTACACACTGTTTCAAATCTTTGGCAAAGTCGACCGCCCGGAGGCCTCCCGTGTCACACTGCTCCTGACCGCCAGCCAGGAGCCTCCACGAATGGCCCGGAACTTA-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐GTCCGCTACGTC-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐CAGGGCTTGGCTGTGGGCTTCCCAGCATTTATCAAAAAACAGCCCAAGTACCTCAAATTGGGAGCAATTGATGTGGAGCGTCTAAAGAACACAGCAGTCAAATCTCCAGAAGGATCACTGAAAAGGAGTCCTTCACATACCAATGATTTAACAGCCACTTTCATTGTAGATGGCATGCATTGTAAATCGTGTGTGTCAAACATTGAGAGTGCTTTATCTACACTCCAGTATGTAAGCAGCATAGTAGTTTCTTTAGAGAATAGGTCTGCCATTGTAAAGTACAATGCGAGCTCTGCCACTCCAGAAACGCTAAGAAAAGCAATAGAGGCTGTTTCACCAGGGCAATATAAAGTTAGTATTGCAAGTGATGTTGAAAGTCCCTCCA-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐CTTCATCTCTTCAGAAGGTTCCTTTGAACATAGTTAGCCAGCCACTGACTCAAGAAACTGTGATAAATATTAGTGGAATGACTTGTAATTCTTGTGTACAGTCTATAGAGGGTATGATATCCAAAAATCCAGGTGTAAAATCTATA-­‐-­‐-­‐CGAGTCTCCCTGGCAAATAGCACTGGGACTGTTGAGTATGATCCTCTCCT-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐GCAGAGTGACTGTCTTTGGCTCAGACCCTGTTGACT-­‐
TGAACTCTAATCAAGGC-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐ATTTGTAGAAGGGACACTCGTGACCCTTACTTAAGAATCCAGTTGGGCTTAGCGTG-­‐-­‐-­‐-­‐-­‐-­‐TGAATTGGGAATACTGTTCCAAGACTTGGAACACAACTTTAATCACT-­‐TTAGCAGGCTTACTATTCATTTCTTTGTCAATAGCATG-­‐AA-­‐A-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐CGTGTTTTTGTCTGCCCTCTTACCCCTACTTTTCCCAGGGAAGCTGCTAAAGAATGTCGACGTAGGAAAAAAGAGTACGTCAAGTGTCTGGAGAGTCGCGTCGCAGTGCTGGAAGTTCAGAAC-­‐AAGAAGCTGATAGAGGAACTGGAAACC-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐ATTTATATCATGTCTATTGCTTGCAAAAACAACAAAAAAGTCACTTTCCACTGTACAGAGAAAGACTTGGGAGGAGATGTTCCAGAAGCTAGATATGGTCATTCCATTGATGTGGTGTACAGTCGAGGGAAGAGCATGGGGGTTCTCTTTGGAGGACGGTCCTACATGCCTTCTACCCAAAGAACCACAGAAAAATGGAATAAGGTGGCTGACTGCCTGCCCCATGTTTTCCTGGTGGATTTTGAATTTGGGTGTGCTACGTCATACCTTCTTCCAGAACTTCAGGATGGGTTATCATTTCATGTCTCTATTGCCAGAAATGACACCATTTATATTTTAGGAGGACACTCGCTTGCTGATAATACCCGCCCTGCAAATCTGTACAGAATAAGGGTAGATCTTCCCCTGGGTAGCCCAGCTGTGAGTTGCACAATCTTAGAGGAGTTTTGGATGGGAGGTGGCAGTGAGGGAGAGAGTAGCCACGGGG-­‐-­‐-­‐ACGGGTCTGAGTTTGATGAT-­‐-­‐-­‐GAAGGGATGATGAGTGATGACCCAGACAGCACCAGGA-­‐-­‐-­‐GTGAGCGAAGCCACTCCAGGATGAGCAGTGCTGGTGTCAGGTCCAAAGAATCTGAATGGGACAAGGAGCCGGCCAGAGCTCAGGATTCAGATGGCAGCCAATCTGTGGAGAATCCAGGCAGGAAGATCTTCAGAAGGCCCCACATTTCTGAGGAAGATGACAGAGGTGACCTTGTTGATAGTCACACTAT-­‐-­‐-­‐GGAAGTCCAGAGTGACTCCACAGAAAACTCCAAGTCTCAGGAAGCTGGCGTCAGCCAATCCAGGGAGGACAGTGAGAGTGATTCTCAGGAGGACAGCACGGAGAGCCAGTCCCAGGAAGATA-­‐-­‐-­‐-­‐-­‐-­‐ATGGACAAGACTCCAGCAGTGAGTCCAGC-­‐-­‐-­‐GAAGAAGTTGACCAGCCAT	  	   Zapus_hudsonius	  	  	  	  	  	  	  	  	  	  CTCTTCACCATTTTCGGCAACGCGCTGGTCATTCTGGCCGTGCTGACCAGCCGCTCGCTCCGCGCACCCCAGAACCTGTTTCTGGTGTCGCTGGCTGCGGCGGACATCCTGGTGGCCACGCTTATCATTCCTTTTTCTCTGGCCAACGAGCTGCTGGGCTACTGGTACTTCCGGCGCGCTTGGTGCGAGGTCTACCTGGCGCTGGACGTGCTCTTCTGCACCTCGTCCATTGTGCACCTGTGCGCCATCAGTCTGGACCGGTACTGGGCAGTGAGCCACGCGCTCGAGTACAACTCCAAGCGCACCCCGCGCCGCATCAAATGCATCATCCTCACCGTGTGGCTCATCGCAGCCATCATCTCGCTGCCGCCCCTCATCTACAAGGGCGATCAGGGCCCCCAAACCCACGAGCGCCCCCAATGCAAGCTCAACCAAGAGGCCTGGTACATCCTGGCCTCCAGTATCGGGTCTTTCTTTGCACCCTGCGTCATCATG-­‐ATCCTCGT-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐TTCATGGACATGGAGTGTTTCATGATCCTGAACCCCAGCCAGCAGCTGGCCATCGCTGTGCTGTCCCTCACGCTGGGCACCTTCACTGTCCTCGAGAACCTGCTAGTGCTGTGTGTCATCCTGCATTCCCGCAGCCTCCGCTGCCGGCCTTCCTACCACTTCATTGGCAGCCTGGCGGTGGCTGACCTCCTGGGCAGCGTCATTTTTGTCTACAGCTTCGTCAATTTCCACGTGTTCCACCGGAAAGATAGCCCCAATGTGTTTCTGTTTAAACTGGGTGGGGTCACGGCCTCCTTCACCGCCTCCGTAGGCAGCCTGTTCCTCACGGCCATCGACAGGTACATATCTATTCACAGGCCCCTGGCCTATAAGAAGATTGTCACCAAACCCAAGGCCGTGGTGGCATTTTGCCTGATGTGGACCATCGCCATTGTCATTGCTGTTCTGCCTCTTCTCGGTTGGAACTGCACCTGATGAAAAGACTGAAGGATCAGACACTGACAGACTTCTAAACGATGACCA-­‐-­‐-­‐TCAGAGATCACTTCATATCCTTGGGGCCAAGGACGATGATTCTGGGCGCACCAGCTGTTATGACCCTGACATTCTGGAAACTGATTTCCCAGCCAGTGACATGAGTGATGGTGTCTCAGGGATTGCTCAGCCACAGAGGTTAAAAGGGGAAGCTGATCTCTTGTGCCTTGACCAGAAAAATCAAAATAACTCACCTTA-­‐-­‐-­‐CAATGTTTCCCCTGCTACTACTCAGCAGTCCAGCATTACCCTAAC-­‐-­‐-­‐AGAGGAAGACAAACCACGACCACTTGTTATTAGTGAAACAGAATCAGCCCACCAACTTGCCTCCACGCAGATCAGCAACCCTAGTGCACTGGCCAACATTGACTTTTATGCCCAAGTAAGTGACATTACA
CCAGCAGGGAGTGTAGTCCTTTCCCCGGGTCAAAAGAATAAGGCAGGGATGCCCCCATGTGACATCATGC-­‐-­‐-­‐ATCCAGAAGTGATCTCAGCTGGCCCAGCCAATGACAACACGGACAACGCCTACTTCTGTGAGGCAGATGCCAAGAAGTGCATC-­‐GCTGTGGCGCCTCACATGGAAGTCAAATCACACGTAGAG-­‐-­‐-­‐CCCAGCTTTAACCTATGAGCCTAGCAC-­‐-­‐-­‐CCTCGACACTTCCCAACAAGCCTCGGCATTCACAAACCTCACCCACAAGGAGCTGTTG-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐CAGCAGAACATCCAGCATGAGGTACTGGAGGGCGATGTGGGCTACCTACGACTGGATGACATCCCGGGCCAGGAGGAGCTGAGTGAGCTGGGGGACTTCCTGGTGGATCAGGTGTGGAAGCAGCTCCTAGGCACCTCCGCTTTGGTGCTTGATCTCCGCCACTGCACTGGAGGCCGTGTCTCGGGAATCCCCTACGTCATCTCCTATTTGCACCCCGGGAATACTGTAGTGCATGTGGACACCATCTATGATCGCCCCTTCAACACCACCACGGAGATCTGGACCTTGCCCAAGGTCCTGGGAGAGAGGTACAGTGCTGACAAAGATGTGGTGGTCCTCACCAGTGGTCGCACAGGAGGTGTGGCTGAGGACATCGCGTACATCCTTAAGCAGATGCGCAGGGCCATTATAGTGGGTGAGCGGACTGAGGGGGGCGCCCTGGATCTCCAGAA-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐ACGACGTCCCCTTGGATGTTTCCCTCCCGCCAGGTGTGGCCTGAGGACCATGTATTCATTTCCACGCCAAGCTTCAACTACACAGGCCATGACTTTCAGCGCTTCTTTACGGACCTTCACTTTGAGGAAGGCTGGTACATGTGGCTACAGTCACGTGACCTGCTGGCAGGCCTCCCAGCACCTGGAGTGGAAGTGTACTGCCTGTATGGGGTGGGTCTTCCCACACCCCGCACCTACATCTATGACCACAGCTTCCCTTACAAGGACCCTGTGGCCGCGCTCTACGAGGACGGTGATGACACAGTAGCTACGCGCAGCACTGAGCTGTGTGGCCAGTGGCAGGGTCGCCA-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐TTAGAAAGGAGCCAACCAAACAGATGGGCCAAAAGTGAGGAAACATGTGATGATAGGCAGATTCCCAGCCCCGAGAGAAGGGTGGGTCTGAGTGCTGGTCCCCTCTCTGGGAGACAAGAACTGAATGAGCAGAAACCTCCGTGTTCTGAGACTCCTGGGCATAATGACAGTCTTGCTTGGATAGCCCAAGACAGCAGCATTCTGAAAGTGAACGAGTGGCTTTCCAGAAGTGATGGTATGTTAACTGCTGATGATACTGACAACATGAGGTGCAAGTCAAATGCTGAAGTAGCTGGGAC-­‐-­‐-­‐AGAAGTTTCAGATGAAGCAAATGGATATTCTTGTTCTTCCAAGAAAACAAGCCTCCTGGACACTGATTCTCATCCTGCTTTAATATGTCCAAGTGATAGAGTCTGCTCCAAACC-­‐-­‐-­‐AGAGAGCAATATTAAAGATAAGATATTTGGAAAAACCTATG-­‐-­‐-­‐AGAAGAAGACAAGCCTCCCTAACTTGAACCATGCAACTAAGAGTCTCCTTACAGGAGCATTTGCTGCCAAACCACAAATACCAGGAGAGCATCCCT-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐GGTC-­‐-­‐-­‐-­‐-­‐-­‐-­‐CACAGATGCCCCAATCAGCCCCACCACCCCGTATGTGGAAGACACACCTGAGCCGCCCCTGCACGACTTCTACTGCAGCAAGCTGCTAGATCTGGTCTTCCTGCTGGATGGCTCCTCCAGGCTGTCTGAGGCTGAGTTTGAAGTGCTCAAGGCCTTCGTGGTGAACATGATGGAGAGGCTGCACATCTCTCAGAAGCGCATCCGAGTGGCGGTGGTGGAGTACCATGATGGCTCCCACGCCTACATCGAGCTCAAGGCCCGGAAGCGGCCCTCCGAGCTGCGGCGCATCGCCAGCCAGGTGAAGTATGCGGGCAGCCAGGTGGCCTCCACCAGCGAGGTCTTGAAGTACACGCTGTTTCAGATCTTCGGCAAAGTCGACCGCCCCGAAGCCTCCCGTATTATCCTGCTCCTGACTGCCAGCCAGGAGCCCCCACGGATGTCCCGCAACCTG-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐GTCCGCTACGTC-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐CAGGGCTTGGCTGTGGGCTTCCCAGCATTTATCAAAAAACAGCCCAAGTACCTCAAATTGGGAGCTATTGATGTGGAGCGTCTAAAGAACACACCTGTCAGATCTCCAGATGGATCACTGAAAAGGAGCCCCTCATCTACCACTGATTTAACGGCCACTTTCTTCGTTGATGGCATGCACTGTAACTCATGTGTATCAAACATCGAGAGTGCTTTATCTACACTCCAGTATGTAAGCAGCATAGTTGTTTCTTTAGAGAATAGGTCTGCCATTGTAAAGTATAATGCCAGTTCTGCCACTCCAGAAACACTGAGGAAAGCAATAGAGGCTGTTTCACCAGGGCAATATAAAGCTCAGATTGCAAGTGACGCTGAAAGTACCTCCAACTC-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐
CTCATCTCTTCAGAGGTTTCCCTTGAACATAGTTAGCCAGCCTCTGACTCAAGAAACCGTGATAAACATTAGTGGGATGACTTGTAATTCTTGTGTACAGTCTATAGAAGGTGTGATATCAAAAAAGCCAGGTGTAAAATCCATA-­‐-­‐-­‐CGAGTCTCCCTGGCAAACAGCACGGGGACTGTTGAGTATGATCCACTGCT-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐GAAGAGTAACTGTCCTTGGCCTGGGCCTTGTTGACTGTAAACTCTAGTCAAGGC-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐TCTTGTAGAAGGGACCCTTGTGGCCCTTACTT-­‐AGAACCCAGCTTGGCTTAGTGCA-­‐-­‐-­‐-­‐-­‐-­‐TGAATTGGGAATATTGTTCCAAGATTTGGAATGCAACTTTAATCACA-­‐TTAGCAGGTTTACT-­‐TTAAATTTTCTATCAAGAGCATGCAA-­‐A-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐CAAGTTTTTGTCTGCCCTCTTGCTTCTACTTTTCCCAGGGAAGTGGCAAAAGAATGTTGACGTAGGAAAATTGAATATGTCAAATGTCTAAAGAGTCAAGGCACAGTATTGGAAGTTCAGAAC-­‐AAGAATCTTATAAAGGAACTGGAAACC-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐GTTTATATCATGTATATTGTTTGCAAGAATAACAAAAAAGTTACTTTCCACTGTACTGAGAAAGACTTGGTAGGAGATGTTCCAGAAGGTAGATATGGTCACTCCATTGATGTGGTGTACAGTCGAGGGAAAAGTATGGGTGTTCTGTTTGGAGGACGGTCCTACATACCTTCTACCCAAAGAACCACAGAAACATGGAACAGGGTAGCTGACTGCCTGCCCCACATTTTCCTGGTGGATTTTGAATTTGGGTGTGCTACATCATACATCCTTCCAGAACTTCAGGATGGGCTCTCTTTTCATGTCTCTATTGCCAGAAATGATACCATTTACATTTTAGGAGGACACTCGCTTGCCAGTAATACCCGCCCTGCCAATCTGTACAGAATAAGGGTCGATCTTCCCCTGGGTAGCCCAGCTGTGAGTTGTACAATCTT-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐AGCCACGGGGGACG?GAGTCTGAGCTTGATGAT-­‐-­‐-­‐GAAGGAATGCTGAGCGATGACCCAGACTGCACCAAGGAG?GTGACAGGAGCCACTTCAGGATGAGTAGTGCTGGGGTCAGGTCCAAAGAATCTCAAGGGGACAATGAASCAGYCAGCCCTCGGGACTCAGACCATATCCCATCTGTGGAGTACCCAAGCAGGAGGTTCCTCAGAAAGGCCCGCATTTCTGAAGAAGATGGCAGAGATGACCTTGTTGACAGCAACACTAT-­‐-­‐-­‐GGAAATCCAGAGTGACTCCACAGAAAAGTTCAAGTCCAAGGAG-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐TCCGGGGAGGAAAGTGACAGCGATTCCCAGGAGGACAGCCCAGAGAGCCAGTCCCAGGAAGACAGTTCAAATGGACGAAACTCCAGCAGCGAGTCCAGC-­‐-­‐-­‐GAAGAAGCTGACCAGCCAT	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  CTCTTCACCATTTTCGGCAACGCGCTGGTCATTCTGGCCGTGCTGACCAGCCGCTCGCTCCGCGCACCACAGAACCTGTTTCTGGTGTCGCTGGCCGCGGCGGACATCCTGGTGGCCACGCTTATCATTCCTTTTTCTCTGGCCAACGAGCTGCTGGGCTACTGGTACTTCCGGCGCACTTGGTGCGAGGTCTACCTGGCGCTGGACGTGCTCTTCTGCACCTCGTCCATCGTGCACCTGTGCGCCATCAGTCTGGACCGGTACTGGGCAGTGAGCCGCGCGCTCGAGTACAACTCCAAGCGCACCCCGCGCCGCATCAAATGCATCATCCTCACCGTGTGGCTCATCGCAGCCATCATCTCGCTGCCGCCCCTCATCTACAAGGGCGACCAGGGCCCCCAAACCCACGAGCGCCCCCAATGCAARCTCAACCAAGAGGCCTGGTACATCCTGGCCTCCAGTATCGGGTCTTTCTTTGCACCCTGCGTCATCATG-­‐ATCCTCGT-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐TTCATGGACATGGAGTGTTTCATGATCCTGAACCCCAGCCAGCAGCTGGCCATCGCTGTGCTGTCCCTCACGCTGGGCACCTTCACGGTCCTCGAGAACCTGCTAGTGCTGTGTGTCATCCTGCATTCCCGCAGCCTCCGCTGCCGGCCTTCCTACCACTTCATTGGCAGCCTGGCGGTGGCTGACCTCCTGGGCAGCGTCATTTTTGTCTACAGCTTCGTCGACTTCCACGTGTTCCACCGGAAAGATAGCCCCAATGTGTTTCTGTTTAAACTGGGTGGGGTCACGGCCTCCTTCACTGCCTCCGTAGGCAGCCTGTTCCTCACGGCCATCGACAGGTACATATCTATTCACAGGCCCCTGGCCTATAAGAGGATTGTCACCAGACCCAAGGCCGTGGTGGCGTTTTGCCTGATGTGGACCATCGCCATTGTCATTGCTGTTCTGCCTCTTCTCGGTTGGAACTGCACCTGATGAAAAGACTGAAGGATCAGACACTGACAGACTTCTAAATGATGACCA-­‐-­‐-­‐TCAGAGATCACTTCATATCCTTGGGGCCAAGGACGATGATTCTGGGCGCACCAGCTGTTATGACC
CTGACATTCTGGAAACTGATTTCCCAGCCAGTGACATGAGTGATGGTGTCTCAGGGATTGCTCAGCCACAGAGGTTAAAAGGGGAAGCTGATCTCTTGTGCCTTGACCAGAAAAATCAAAATAACTCACCTTA-­‐-­‐-­‐CAATGTTTCCCCTT-­‐-­‐-­‐CTACTCAGCAGTCCAGCATTACCCTAAC-­‐-­‐-­‐AGAGGAAGACAAACCACGACCACTTGTTATTAGTGAAACAGAATCAGCCCACCAACTTGCCTCCACGCAGATCAGCAACCCTAGTGCACTGGCCAACATTGACTTTTATGCCCAAGTAAGTGACATTACACCAGCAGGGAGTGTAGTCCTTTCCCCGGGTCAAAAGAATAAGGCAGGGATGCCCCCATGTGACATCATGC-­‐-­‐-­‐ATCCAGAAGTGATCTCAGCTGGCCCAGCCAATGACAACACGGACAACGCCTACTTCTGTGAGGCAGATGCCAAAAAGTGCATC-­‐GCTGTGGCCCCTCACATGGAAGTCAAATCACACGTAGAG-­‐-­‐-­‐CCCAGCTTTAACCTATGAGCCTAGCAC-­‐-­‐-­‐CCTCGGCACTTCCCAGCAAGCCTCAGCATTCACAAACCTCACCCACAAGGAGCTGTTG-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐CAGCAGAACATCCACCATGAGGTACTGGAGGGCGATGTGGGCTACCTACGACTGGATGACATCCTGGGCCAGGAGGAGCTGAGTGAGCTGGGGGACTTCTTGGTGGATCAGGTATGGAAGCAGCTCCTAGGCACCTCCGCTTTGGTGCTTGATCTCCGCCACTGCACTGGAGGCCGTGTCTCGGGAATCCCCTACGTCATCTCCTATTTGCACCCCGGGAATACTGTTCTGCATGTGGACACCATCTATGATCGCCCCTCCAACACCACCACGGAGATCTGGACCTTGCCCAAGGTCCTGGGAGAGAGGTACAGTGCTGACAAAGATGTGGTGGTCCTCACCAGTGGTCGCACAGGAGGTGTGGCTGAGGACATTGCGTACATCCTTAAGCAGATGCGCAGGGCCATTATAGTGGGTGAGCGGACTGAGGGGGGTGCCCTGGATCTCCAGAA-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐ACGACGTCCCCTTGGATGTTTCCCTCCCGCCAGGTGTGGCCTGAGGACCATGTATTCATTTCCACGCCAAGCTTCAACTACACAGGCCATGACTTTCAGCGCTTCTTTACGGACCTTCACTTTGAGGAAGGCTGGTACATGTGGCTACAGTCACGTGACCTGCTGGCAGGCCTCCCAGCACCTGGTGTGGAAGTGTACTGCCTGTATGGGGTGGGTCTGCCCACACCCCGCACCTACATCTATGACCACAGCTTCCCTTACAAGGACCCTGTGGCCGCGCTCTACGAGGACGGTGATGACACAGTAGCCACGCGCAGCACTGAGCTGTGTGGCCAGTGGCAGGGTCGCCA-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐TCAGCAAGGAGCCAACCAAACAGATGGGCCAAAAGTGAGGAAACATGTGATGATAGGCAGATTCCTAGTCCCGAGAGAAGGGTGGGTCTGAGTGCTGGTCCCCTCTCTGGGACACAAGAACTGAATGAACAGAAACCTCCATGTTCTGAGACTCCTGGGCATAATGACAGTCTTGCTTGGATAGCCCAAGACAGCAGCATTCTGAAAGTGAACGAGTGGCTTTCCAGAAGTGATGATATGTTAACTGCTGCTGATACTGACAACATGAGGTGCAAGTCAAATGCCGAAGTAGCTGGGAC-­‐-­‐-­‐AGAAGTTTCAGATGAAGCAAATGGATATTCTTGTTCTTCCAAGAAAACAAGCCTCCTGGACACTGATCCTCATCCTGCTTTAATATGTCCAAGTGAAAGAGTCTGCTCCAAACC-­‐-­‐-­‐AGAGAGTAATATTAAAGATAAGATATTTGGAAAAACCTATG-­‐-­‐-­‐AAAAGAAGACAAGCCTCCCTAACTTGAACCATGCAACTAAGAATCTCCTTACAGGAGCATTTGCTGCCGAGCCACAAATACCAGGAGAGCATCCCT-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐GGTG-­‐-­‐-­‐-­‐-­‐-­‐-­‐CACAGATGCCCCACTCAGCCCCACCACCCCGTATGTGGAAGACACACCTGAGCCGCCCCTGCACGACTTCTACTGCAGCAAGCTGCTAGATCTGGTCTTCCTGCTGGATGGCTCCTCCAGGCTGTCTGAGGCTGAGTTTGAAGTGCTCAAGGCCTTCGTGGTGAGCATGATGGAGAGGATGCACATCTCTCAGAAGCGCATCCGAGTGGCGGTGGTGGAGTACCATGATGGCTCCCACGCCTACATTGAGCTCAAGGCCCGGAAGCGGCCCTCCGAGCTGCGGCGCATCGCCAGCCAGGTGAAGTATGCGGGCAGCCAGGTGGCCTCCACCAGCGAGGTCTTGAAGTACACGCTGTTTCAGATCTTTGGCAAAGTTGACCGCCCCGAAGCCTCCCGTATTATCCTGCTCCTGACTGCCAGCCAGGAGCCCCCGAGGATGGTCCGGAACCTG-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐GTCCGCTATGTC-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐CAGGGCTTGGCTGTGGGCTTCCCAGCGTTTATAAAAAAACAGCCCAAGTACCTCAAGTTGGGAGCTATTGATGTGGAGCGTCTAAAGAACACACCCGTCAGATCTCCAGATGGATCACTGAAAAGGAGC
CCCTCATCTACCACTGATTTAACGGCCACTTTCTTCGTTGATGGCATGCACTGTAACTCGTGTGTATCAAACATTGAGAGTGCTTTATCTACACTCCAGTATGTAAGCAGCATAGTCATTTCTTTAGAGAATAGGTCTGCCATTGTAAAGTACAATGCCAGTTCTGCCACTCCAGAAACACTGAGGAAAGCAATAGAGGCTGTTTCACCAGGGCAATATAAAGCTCAGATTGCAAGTGACGCTGAAAGTACCTCCAACTCTC-­‐-­‐-­‐CCTCCTCCTCATCTCTTCAGAGGTTTCCCTTGAACATAGTTAGCCAGCCTCTGACTCAAGAAACCGTGATAAACATTAGTGGGATGACTTGTAATTCTTGTGTACAGTCTATAGAGGGTGTGATATCAAAAAAGCCAGGTGTAAAATCCATA-­‐-­‐-­‐CGAGTCTCCCTGGTAAACAGCACAGGGACTGTTGAGTATGATCCACTG-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐CTGTCCTGGGCCTGGGCCTTGTTGACTGTAAACTCTAATCAAGGC-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐TTCTTGTAGAAGGGACCCTTGTGGCCCTTACTT-­‐AGAATCCAGCTTGGCTTAGTGCA-­‐-­‐-­‐-­‐-­‐-­‐TGAATTGGGAATATTGTTCCAAGATTTGGAATGCAACTTTAATCACA-­‐TTAGCAGGTTTACT-­‐TTAAATTTTCTATCAATAGCATGCAA-­‐A-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐CAAGTTTTTGTCTGCCCTCTTGCTTCTACTTTTCCCAGGGAAGTGGCAAAAGAATGTTGACGTAGGAAAAATGAATATGTCAAATGTCTCAAGAGTCGAGGCGCAGTGTTGGAAGTTCAGAAC-­‐AAG-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐GTTTATATCATGTCTATTGTTTGCAAGAATAACAAAAAAGCTACTTTCCACTGTACTGAGAAAGACTTGGTAGGAGATGTTCCAGAAGGTAGATATGGTCACTCCATTGATGTGGTGTATAGTCGAGGGAAAAGTATGGGTGTTCTGTTTGGAGGACGGTCCTACATACCTTCTACCCAAAGAACCACAGAAACGTGGAACAGGGTAGCTGACTGCCTGCCCCACATTTTCCTGGTGGATTTTGAATTTGGCTGTGCTACATCATACATCCTTCCAGAACTTCAGGACGGGCTCTCTTTTCATGTTTCTATTGCCAGAAATGATACCATTTACATTTTAGGAGGACACTCACTTGCCAGTAATACCCGCCCTGCCAATCTGTACAGAATAAGGGTCGATCTTCCCCTGGGTAGCCCAGCGGTGAGTTGTACAATCTTAGAGGAGCATTGGGTGGGAGGTGTCAGTGAGGGGGACAGCAGCCACGGGG-­‐-­‐-­‐ACGGGTCTGAGCTAGACGAT-­‐-­‐-­‐GAAGGAATGCTGAGCGATGACCCAGACAGCGCCAGGA-­‐-­‐-­‐GTGAGAGGACCCACTTCAGGATGAGTAGTGCTGGGGTCAGGTCCAAAGAATCTCAAGGGGACAAGGAAGCAGCCAGCACCAGGGACTCAGACCATGGCCCATCTGTGGAGTATCCAGGCAGGAGGTTCTTCAGAAAGGCCCGCATTTCTGAAGAAGATGACAGAGGTGACCTTGCTGACAGCAACACTAT-­‐-­‐-­‐GGAAATCCAGAGTGACTCCACAGAAAAGTTCAAGTCCAAGGAGGCTGGCCTCAGCCAGTCCGGGGAGGAAAGTGACAGCGATTCCCAGGAGGACAGCCCCGAGAGCCAGTCCCAGGAAGACAGTTCAAATGGACAAGACTCCAGCAGTGAGTCCAGC-­‐-­‐-­‐GAAGAAGCTGACCAGCCAT	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CTCCACTAGCGAGGTCTTGAAGTACACCCTGTTTCAAATCTTCGGCAACATTGACCGGCCAGAAGCTTCCCGCATCACGCTGCTCCTCACGGCCAGCCAGGAGCCCCCGCGGATGGTCAGGAACCTG-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐GTCCGCTACGTC-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐CAGGGCCTCGCTGTGGGCTTCCAAGCATTTATCAAAAAACAGCCCAAGTACCTCAAGTTGGGAGCTATTGATGTGGAACGTCTAAAGAACACACCAGTCAAATCTCCAGAAGGGTCACATAAAAGGAGCCCTTCATCTACCAATGATTTAACGACCACTTTCATCGTTGATGGCATGCATTGTAAATCGTGTGTGTCAAACATTGAGAGTGCTTTATCTACACTCCAGTATGTAAGCCGCATAGCAGTTTCTTTAGAGAATAGGTCTGCCATCGTAAAGTACAATGCCAGCTCTGCCACTCCAGAAACACTGAGAAAAGCAATAGAGTCTGTTTCACCAGGGCAATATAAAGTTAGCATTGCAAGTGATGTTGAAAGTACCTCCAACTCTC-­‐-­‐-­‐CCTCCTCCTCATCTCTTCAAAAGGTTCCTTTGAACATAGTTAGCCAGCCTCTGACTCAAGAAACTGTGATAAATATTAGTGGAATGACTTGTAATTCTTGTGTACAGTCGATAGAGGGAATGATATCAAAAAGGCCAGGTGTAAAATCTATA-­‐-­‐-­‐CGAGTCTCCCTTGCAAATAGCACTGGGACTGTTGAGTATGATCCACTGCT-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐GCAGAGTGACTGTCCTTGGCCTGGACCTTGTTGACTGTGAA-­‐-­‐CTAATCAAGGC-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐TCTTGTAGAAGGGACACTTGTGACCCTTACTT-­‐AGAATCCAGTTTGGCTTAGTGTG-­‐-­‐-­‐-­‐-­‐-­‐TGAATTGAGAATATTGTTCTGGGATTTGGAATGCAACATTAATCACA-­‐TTAGCAGGCTTACT-­‐CTAATTTGTGTGTTGATAGCATGCAA-­‐A-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐CATG-­‐TTTTGTCTGCCCTCTTGCTTCTACTTTCTCCAGGGAAGCCGCCAAAGAATGTCGACGTAGGAAAAAAGAGTATGTCAAATGTCTGGAGAGCCGAGTCGCAGTGCTGGAAGTCCAGAAC-­‐AAGAAGCTTATAGAGGAGCTGGAAACC-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐ATTTATTTCATATCTATCGTTTGCATGAACAACAAAACATATACTTTCCATTGTACACAGAAAGACTTGGTAG-­‐-­‐-­‐ATGTTCCCAAAGATAGATATGGCCATTCCATTGATGTGGTGTATAGTTGTGGGAAAAGTATGGATGTTCTCTTTGGAGACCAGTCCTACATGCCTTCTTCCCAAAGAACCACAGAAACATGGGGTAGGGTAGCTGACTGCCTGCTCCGTGTTTTTCTGGTGGATTTTGAATTTGGGTGTGCTGCATCATATGTTCTTCCAGAAC-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐AGCTATCTTTTCATGTCTCTGTTGCCAGAAACGATACCATTTACATTTCAGGAGGACACTCACTTGTGAACAATATCCA?CCTGCCGATCTGTACAGAATAAGGGTTGATTGTCCCCTGGGTAGCCCAGCTGTGAGTTGCACAATCTTAGAGGAGCATTGGGTGGGAGGTGGCAGTGAGGGAGACAGTAGCCACGGGG-­‐-­‐-­‐ACGGGTCTGAGTTTGATGAT-­‐-­‐-­‐GAAGGAATGCTGAGTGACGACCCAGATGGYGCCAGGA-­‐-­‐-­‐GCGAGCGAAGCCCCTCCAGGATGAGCAGTGCTGGTGTCAGGTCCAAAGAATCGAAAGGGGACAATGAACCTGCCGGCACTCCTCATTGGGATGAWAGCCAATCCGTGCAGAACCCGGGCAGGAAGTTCTTCAGGAAGCCCCGCATCTCTGAGGAAGATGACAGAGGTCACCTTGCTGACAGCAACACTAT-­‐-­‐-­‐GGAAGTCCAGAGTGACTCCACCGAACACTCCAAGTCTCAGGAAGCTGCTCTCAGCCAATCCAGGGAGGAAAGTGACAGTGACTCTCAGGAGGATAGCACAGAGAGTCCGTCCCAGGAAGACAGTTCAAATGGACAGGACTCCAGCAGTGAGTCCAGC-­‐-­‐-­‐GAGGAAGTGGACCGGCCAT	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ATAAGAAGGCAGGCCTCCCCAACTTGAACCATGTGACTGAAAATCTAATTCCAGGAGCATTTGCTGCAGAACGACAAATAACACAAGAGCATTCCT-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐GGTG-­‐-­‐-­‐-­‐-­‐-­‐-­‐CACAGATGTCCCAATCAGCCCTACCACCCCGTATGTGGAAGACAYACCGGAGCCGCCCCTGCATGACTTCTACTGCAGTAAGCTGCTGGATCTGGTCTTCCTGCTGGACGGCTCCTCCCAGCTGTCCGAGGCTGAGTTTGAAGTGCTCAAGGCATTTGTGGTAAGCATGATGGAGAGGCTGCACATCTCGCAGAAGCGCATCCGCGTGGCCGTCGTGGAGTACCACGATGGCTCCCACGCCTACATTGAGCTCAAGGCCCGGAAACGGCCCTCAGAGCTGCGACAGATTGCCAGCCACGTGAAGTACGCTGGCAGCCAGGTGGCCTCCACTAGCGAGGTCTTGAAGTACACCCTGTTTCAAATATTCGGCAACATTGACCGGCCAGAAGCTTCCCGCATCACGCTGCTCCTCACTGCCAGCCAGGAGCCCCCGCGGATGGTCAGGAACCTG-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐GTCCGCTACGTC-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐CAGGGCTTGGCTGTGGGCTTCCATGCATTTATCAAAAAACAGCCCAAGTACCTCAAGTTGGGAGCTATTGATGTGGAACGTCTAAAGAACACACCAATCAAATCTCCAGAAGGGTCACATAAAAGGAGCCCTTCATCTACCAATGATTTAACGACCACTTTCATCGTTGATGGCATGCACTGTAAATCGTGTGTGTCAAACATTGAGAGTGCTTTATCTACACTCCAGTATGTAAGCCGCATAGCAGTTTCTTTAGAGAATAGGTCTGCCATCGTAACGTACAATGCCAGCTCTGCCACTCCAGAAACACTGAGAAAAGCAATAGAGTCTGTTTCACCAGGGCAATATAAAGTTAGCATTGCAAGTGATGTTGAAAGTACCTCCAACTCTCCCTCCTCCTCCTCATCTCTTCAAAAGGTTCCTTTGAACATAGTTAGCCAGCCTCTGACTCAAGAAACTGTGATAAATATTAGTGGAATGACTTGTAATTCTTGTGTACAGTCGATAGAGGGAATGATATCAAAAAGGCCAGGTGTAAAATCAATAAATAG?GGCTCCCTTGCAAATAGCACTGGGACTGTTGAGTATGATCC-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐GCAGAGTGACTGTCCTTGGCCTGGACCTTGTTGACTGTGAA-­‐-­‐CTAATCAAGGC-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐TCTTGTAGAAGGGACACTTGTGACCCTTGCTT-­‐AGAATCCAGTTTGGCTTAGTGTG-­‐-­‐-­‐-­‐-­‐-­‐TGAATTGAGAATATTGTTCTGGGATTTGGAATGCAACATTAATCACA-­‐TTAGCAGGCTTACT-­‐CTAATTTGTGTGTTGATAGCATGCAA-­‐A-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐CATG-­‐TTTTGTCTGCCCTCTTGCTTCTAATTTCTCCAGGGAAGCCGCCAAAGAATGTCGACGTAGGAAAAAAGAGTATGTCAAATGTCTGGAGAGCCGAGTCGCAGTGCTGGAAGTCCAGAAC-­‐AAGAAGCTTATAGAGGAGCTGGAAACC-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐ATTTATTTCATATCCATCATTTGCATGAACAACAAAACATTTACTTTCCATTGTACAGAGAAAGACTTGGTAG-­‐-­‐-­‐ATGTTCCCAAAGATAGATATGGCCATTCCATTGATGTGGTGTATAGTTGTGGGAAAAGTATGGATGTTCTCTTTGGAGACCAGTCCTACATGCCTTCTTCCCAAAGAACCACAGAAACATGGGGTAGGGTAGCTGACTGCCTGCTCCGTGTTTTTCTGGTGGATTTTGAAGTTGGGTGTGCTACATCATACATTCTTCCAGAAC-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐AGCTATCTTTTCATGTCTCTGTTGCCAGAAATGATACCGTTTACATTTCAGGAGGACACTCACTTGTGAACAATATCTG?CCTGCCGATCTGTACAGAATAAGGGTTGATTGTCCCCTGGGTAGCCCAGCTGTGAGTTGCACAATCTTAGAGGAGCATTGGGTGGGAGGTGGCAGTGAGGGAGATAGTAGCCACGGGG-­‐-­‐-­‐ACGGGTCTGAGTTTGATGAT-­‐-­‐-­‐GAAGGAATGCTGAGTGACGACCCAGATGGCGCCAGGA-­‐-­‐-­‐GTGAGCGAAGCCCCTCCAGGATGAGCAGTGCTGGTGTCAGGTCCAAAGAATCGAAAGGGGACAATGAACCGGCCGGCACTCCTCATTGGGATGACAGCCAATCCGTGCAGAACCCGGGCAGGAAGTTCTTCAGGAAGCCCCGCATCTCTGAGGAAGATGACAGAGGTCACCTTGCTGACAGCAACACTAT-­‐-­‐-­‐GGAAGTCCAGAGTGACTCCACTGAACACTCCAAGTCTCAGGAAGCTGCCCTCAGCCAATCCAGGGAGGAAAGTGACAGCGACTCTCAGGAGGACAGCACAGAGAGTCCGTCCCAGGAAGACAGTTCAAATGGACAGGACTCCAGCAGTGAGTCCAGC-­‐-­‐-­‐GAGGAAGTGGACCAGCCAT	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  CTCTTCACCATTTTCGGCAACGCGCTGGTCATTCTGGCTGTGATGACCAGCCGCTCGCTACGCGC
ACCACAGAACCTGTTTCTGGTGTCGCTGGCTGCTGCGGACATCCTGGTGGCCACGCTTATCATTCCTTTTTCTCTAGCCAACGAGCTGCTGGGCTACTGGTACTTCCGGCGCACTTGGTGCGAGGTCTACCTGGCGCTCGACGTGCTCTTCTGCACCTCGTCCATCGTGCACCTGTGTGCCATCAGTCTGGACCGGTACTGGGCAGTGAGCCGCGCGCTAGAGTACAACTCCAAGCGCACCCCGCGCCGCATCAAATGCATCATCCTCACCGTGTGGCTCATCGCAGCCATCATCTCACTGCCGCCCCTCATCTACAAGGGCGATCAGGGCCCCCAAACCCACGAGCGCCCCCAATGCAAGCTCAACCAAGAGGCCTGGTACATCTTGGCCTCCAGCATCGGGTCCTTTTTTGCACCCTGCCTCATCATG-­‐ATCCTCGT-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐TTCATGGACATGGAGTGCTTCATGATTCTGAACCCCAGCCAGCAGCTGGCCATCGCTGTGCTGTCCCTCACACTGGGCACCTTCACAGTCCTGGAGAACCTGCTGGTGCTGTGTGTCATCCTGCACTCACGCAGCCTCCGCTGCCGGCCTTCCTACCACTTCATTGGCAGCCTGGCAGTGGCTGACCTCTTGGGCAGCGTCATTTTTGTCTACAGCTTTGTCGACTTCCATGTGTTCCACCGTAAAGATAGCCCCAATGTGTTTCTGTTCAAGCTGGGCGGGGTCACGGCCTCCTTCACAGCCTCCGTAGGCAGCCTGTTCCTCACGGCCATCGACAGGTACATATCYATTCACAGGCCCCTGGCCTATAAGAGGATCGTCACCAGGCCCAAGGCCGTGGTGGCCTTTTGTCTGATGTGGACCATCGCAATTGTCATTGCTGTGCTGCCCCTCCTCGGATGGAACTGCACCTGATGAAAAGACTGAAGGATCAGACACGGACAGACTTCTAAACAATGACCA-­‐-­‐-­‐TCAGAGATCACTTAACATCCTTGGGGCCAAGGATGATGATTCTGGGCGTACCAGCTGTTATGACCCTGACATTCTGGAAACTGATTTCCCATCCAGTGACATGTGTGATGGTGCCTCAGGGGTCGCTCAGCCACAGAGGTTAAAAGGGGAAGCTGATCTCTTGTGCCTTGATCAGAAAAATCAAAATAACCTACCTTA-­‐-­‐-­‐TGATGCTTCTCCTG-­‐-­‐-­‐CCACTCAGCAGCCCAGCATTACCCTAAC-­‐-­‐-­‐AGAGGAAGACAAACCACGGCCACTTCTTACTAGTGAAACAGAGTCAACCCACCAACTTGCTTCCATGCAAATCAGCAATCCTATTTCCCTGGCCAACATTGACTTTTATGCCCAAGTAAGTGACATTACACCAGCAGGGAGTGTAGTCCTTTCTCCAGGCCAAAAGAGTAAGGCAGGGATACCCCCATGCGACATCATGC-­‐-­‐-­‐ATCCAGAAGTGATCTCAGTCTGCCAAGACAATTACAACATGGACAATGCGTACTTCTGTGAGGTAGATGCCAAAAAGTGCATT-­‐GCTGTGGCCCCTCACATGGAAGTCAAATCACATGTAGAA-­‐-­‐-­‐CCCAGCTTTAACCTATGAGCCCAGCAC-­‐-­‐-­‐CCTAGAGACTGCCCAGCAAGCCTCAGCATTCGCCAACCTCACCCACGATGAACTGCTGATCCAGCTGCAGAAGAATATTCACCATGACGTCCTTGAGGGCAACGTGGGTTATCTACGAGTGGATGACCTCCCGGGCCAGGAGGTACTGAGTGAACTTGGGGCATTCCTGGTGGCTCACGTGTGGAAGAAGCTCATGGGCTCCTCCGCCTTGGTGCTGGATCTTCGCCACTGCACTAGAGGCCACGTCTCTGGCATCCCCTATGTCGTCTCCTATCTGCACCCCGGGAATACCGTCGTGCACGTGGACACCATCTATGATCGCCCCTCCAACACCACCACGGAGATCTGGACCTTGCCCAAGGTCCTGGGAGAGAGGTACAGTGCTGACAAGGACGTGGTGGTTCTCACCAGTAGTCGCACAGGCGGGGTGGCCGAGGACATCGCCTACATCCTCAAGCAGATGCGCAGGGCCATCGTGGTGGGAGAGCGGACGGAGGGGGGCGCCCTGGATCTCCAGAA-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐ACGACTTCCCCCAGGATGTTTCCTTCCCGCCAGGTGTGGCCTGAGGACCATGTGTTCATTTCCACGCCAAGCTTCAACTACACAGGCCATGACTTTCAGCGCTTCTTTACGGACCTTCACTTTGAGGAAGGCTGGTACATGTGGCTACAGTCACGTGACCTGCTGGCAGGCCTCCCAGCACCTGGTGTAGAAGTATACTGTCTGTATGGCGTGGGTCTGCCCACACCTCGCACCTACATCTATGACCACAGCTTCCCCTACAAGGACCCTGTGGCTGCACTCTATGAGGACGGTGATGACACAGTGGCCACACGCAGCATGGAGCTCTGTGGCCAGTGGCAGGGCCGCCA-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐TTAGAAAGGTTCCAACAAAGCAGATGGACCAAAAGTAAGGAAGCATGTCATGATGGGCAGATTGCCAGCACCGAGAGGAAAGTGGGTCTGAGTGTTGGTCCCCTCTCTGGGAGACTAGCATTGAATGAACAGAAATCTTTATGTGCCRAGACTCCTGCAGATAACGAAGATCTTGCTTGCTTAACCCGAAACAG
CAGCATTCTGAAAGTGAACGAGTGGCTTTCCAGAAGTGATGAGTTGTTAACT-­‐-­‐-­‐-­‐-­‐-­‐GATACAAACAACATGAGGGGTAAATCAAATGCTGAAGTAACTGGGGCATTAGAAGTTTTCAATAAAGTAAGCGGAAATTCCTATTCTTCCAAGAAAATGGGTGTATCAGACACTGATCCTTGTCCTGCTTTACTGTGTCAAAGTGAGACAGTCTGCTCCAAACC-­‐-­‐-­‐AGAGAGTAATATCAAAGATAAAATATTTGGGAAAATCTATC-­‐-­‐-­‐ATAAGAAGGCAGGCCTCCCCAACTTGAACCATGTGACTGAAAATCTAATTCCAGGAGCATTTGCTACAGAACGACAAATAACACAAGAGCATTCCT-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐GGTG-­‐-­‐-­‐-­‐-­‐-­‐-­‐CACAGATGTCCCAATCAGCCCTACCACCCCGTATGTAGAAGACACCCCCGAGCCGCCCCTGCACGACTTCTACTGCAGTAAGCTGCTGGATCTGGTCTTCCTGCTGGACGGCTCCTCCCAGCTGTCYGAGGCTGAGTTTGAAGTGCTCAAGGCGTTTGTGGTCAGCACAATGGAGAGGCTGGACATCTCGCAGAAGCGCRTCCGCGTGGCCGTCGTGGAGTATCACGATGGTTCCCACGCCTACATCGAGCTCAAGACCCGGAAACGGCCCTCAGAGCTGCGACACATTGCCAGCCACGTGAAGTACGCTGGCAGCCAGGAGGCCTCCACCAGCGAGGTCTTGAAGTACACCCTGTTTCAAATATTCGGCAACATTGATCGGCCAGAAGCTTCCCGCATCACGCTGCTCCTCACCGCCAGCCAGGAGCCCCCGCGGATGGTCAGGAACCTG-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐GTCCGCTACGTC-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐CAGGGCTTGGCTGTGGGCTTCCAAGCATTTATCAAAAAACAGCCCAAGTACCTCAAGTTGGGAGCTATTGATGTGGAACGTCTAAAGAACACACCAGTCAAATCTCCAGAAGGGTCACATAAAAGGAGCCCTTCATGTACCAATGATTTAACGACCACTTTCATCGTTGATGGCATGCATTGTAAATCGTGTGTGTCAAACATTGAGAGTGCTTTATCTACACTCCAGTATGTAAGCCACATAGCAGTTTCTTTAGAGAATAGGTCTGCCATCGTAAAGTACAATGCCAGCTCTGCCACTCCAGAAACACTAAGAAAAGCAATAGAGTCTGTTTCACCAGGGCAATATAAAGTTAGCATTGCAAGTGATGTTGAAAGTACCTCCAACTCTC-­‐-­‐-­‐CCTCCTCCTCATCTCTTCACAAGGTTCCTTTGAACATAGTTAGCCAGCCTCTGACTCAAGAAACTGTGATAAATATTAGTGGAATGACTTGTAATTCTTGTGTACAGTCGATAGAGGGAATGATATCAAAAAGGCCAGGTGTAAAATCTATA-­‐-­‐-­‐CGAGTCTCCCTTGCAAATAGCACTGGGACTGTTGAGTATGATCCACTGCT-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐GCAGAGTGACTGTCCTTGGCCTGGACCTTGTTGACTGTGAA-­‐-­‐CTAACCAAGGC-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐TCTTGTAGAAGGGACACGCGTGGCCCTTACTT-­‐AGAACCCAGTTTGGCTTAGTGTG-­‐-­‐-­‐-­‐-­‐-­‐TGAATTGAGAATATTGTTCTGGGATTTGGAATGCAACATTAATCACA-­‐TTAGCAGGCTTACT-­‐CTAATTTGTGTGTTGATAGCATGCAA-­‐A-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐CATG-­‐TTTTGTCTGCCCTCTTGCTTCTACTTTCTCCAGGGAAGCCGCCAAAGAATGTCGACGTAGGAAAAAAGAGTATGTCAAATGTCTGGAGAGCCGAGTCGCAGTGCTGGAAGTCCAGAAC-­‐AAGAAGCTTATAGAGGAGCTGGAAACC-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐ATTTATTTCATTTCTATTGGTTGCATGAACAACAAAACATATATTTTCCATTGTACAGAGAAAGACTTGGTAG-­‐-­‐-­‐ATGTTCCCAAAGATAGATATGGCCATTCCATTGATGTGGCGTATAGTTGTGGGAAAAGTATGGATGTTCTCTTTGGAGACCAGTCCTACATGCCTTCTTCCCAAAGAACCACAGAAACATGGGGTAGGGTAGCTGACTGCCTGCTCCGTGTTTTTCTGGTGGATTTTGAATTTGGGTGTGCTACATCATACATTCTTCCAGAAC-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐AGCTATCTTTTCATGTCTCTGTTGCCAGAAATGATATCATTTACATTTCAGGAGGACACTCACTTGTG-­‐-­‐-­‐AATATCCA?TCTGCTGATCTGTACAGAATAGGGGTTGATCGTCCCCTGGGTAGCCCAGCTGTGAGTTGCACAATCTTAGAGGAGCAGTGGGTGGGAGGTGGCAGTGAGGGTGACAGTAGCCACGGGG-­‐-­‐-­‐ACGGGTCTGAGTTTGATGAT-­‐-­‐-­‐GAAGGAATGCTGAGTGATGACCCAG-­‐-­‐-­‐GCGCCAGGA-­‐-­‐-­‐GCGAGCGAAGTCCCTCCAGGATGAGCAGTGCTGGTGTCAGGTCCAAAGAATCGAAAGGGGACAA
TGAGCCTGCCGGCACTCCTCATTGGGATGACAGCCAATCCGTGCAGAACCCAGGCAGGAAGTTCTTCAGGAAGCCCCGCATCTCTGAGGAAGAYGACAGAGGTCACCTTGTTGACAGCAACACTAT-­‐-­‐-­‐GGAAGTCCAGAGTGACTCCACCGAACACTCCAAGTCTCAGGAAGCTGCTCTCAGCCAATCTAGGGAGGAAAGTGACAGCGACTCTCAGGAGGAYAGCACAGAGAGTCCGTCCCAGGAAGACAGCTCAAATGGACAGGACTCCAGCAGTGAGTCCAGC-­‐-­‐-­‐GAGGAAGTGGACAGGCCAT	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  CTCTTCACCATTTTCGGCAACGCGTTGGTCATTCTGGCAGTGTTGACCAGCCGCTCGCTACGCGCACCACAGAACCTGTTTCTGGTGTCGCTGGCTGCGGCTGACATCCTGGTGGCCACGCTCATCATTCCTTTTTCTCTAGCCAACGAGCTGCTGGGCTACTGGTACTTCCGGCGTACCTGGTGCGAGGTCTACCTGGCGCTCGACGTGCTCTTCTGCACCTCGTCCATCGTGCACCTGTGCGCCATCAGCCTGGACCGGTACTGGGCAGTGAGCCGCGCGCTGGAGTACAACTCCAAGCGCACCCCGCGCCGCATCAAATGCATCATCCTCACCGTGTGGCTCATCGCAGCCATCATCTCGCTGCCGCCCCTCATCTACAAGGGCGACCAGGGCCCCCAAACCCACGAGCGCCCCCAATGCAAGCTCAACCAAGAGGCCTGGTACATCTTGGCCTCCAGCATCGGGTCTTTTTTTGCACCCTGCCTCATCATG-­‐ATCCTCGT-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐TTCATGGACATGGAGTGTTTCATGATTCTGAACCCCAGCCAGCAGCTGGCCATCGCTGTGTTATCCCTCACACTGGGCACCTTCACAGTCCTGGAGAACCTGCTGGTGCTGTGTGTCATCCTGCACTCACGTAGCCTCCGCTGCCGGCCTTCCTACCACTTCATTGGCAGCCTGGCAGTGGCTGACCTCCTGGGCAGTGTCATTTTCGTCTACAGCTTTGTCGACTTCCATGTGTTCCACCGTAAGGATAGCCCCAATGTGTTTCTGTTCAAACTGGGTGGTGTCACGGCCTCCTTCACGGCCTCCGTAGGCAGCCTGTTCCTCACAGCCATCGACAGGTACATATCTATCCACAGGCCCCTGGCCTATAAGAGGATCGTCACCAGGCCCAAGGCTGTGGTGGCCTTTTGCCTGATGTGGACCATCGCAATTGTCATTGCTGTGCTGCCCCTTCTCGGCTGGAACTGCACCTGATGAAAAGACTGAAGGCTCAGACACGGACAGACTTCTCAACAATGACCA-­‐-­‐-­‐TCAGAGATCACTTAACATCCTTGGGGCCAAGGATGATGATTCTGGGCGTACCAGCTGTTATGACCCTGACATTCTGGAAACTGATTTCCCAGCCAGTGACATGTGTGATGGTGCCTCAGGGGTTGCTCAGCCACAGAGGTTAAAAGGGGAAGTTGATCTCTTGTGCCTTGATCAGAAAAATCAAAATAACCTACCTTA-­‐-­‐-­‐TGATGCTTCTCCTG-­‐-­‐-­‐CCACTCAGCAGCCCAGCACTACCCTAAC-­‐-­‐-­‐AGAGGAAGACAAACCACAACCACTTCTTACTAGTGAAACAGAGTCAACCCACCAACTTGCCTCCATGCAGATCAGCAATCCTAGTTCCCTGGCCAACATCGACTTTTATGCCCAAGTAAGTGACATTACACCAGCAGGGAGTGTAGTCCTTTCCCCAGGCCAAAAGAGCAAGGCAGGGATACCCCCATGCGACATCATGC-­‐-­‐-­‐ATCCAGAAGTGATCTCAGTCTGCCAAGCCAATTACAACCTGGACAGTGCCTACTTCTGTGAGGCAGATGCCAAAAAGTGCATT-­‐GCTGTGGCCCCTCACATGGAAGCCAAGTCCAATGTAGAG-­‐-­‐-­‐CCCAGCTTTAACCTATGAGCCCAGCAC-­‐-­‐-­‐CCTTGAGACGTCCCAGCAAGCCTCAGCATTCACCAACCTCACCCACGATGAGCTGCTACTCCAGGTGCAGAAGAACATTCGCCATGAGGTCCTGGAGGGCAACGTGGGCTATCTACGAGTGGATGACCTCCCGGGCCAGGAGGTACTGAGTGAACTTGGGGGGTTCCTGGTGGCTCACGTGTGGAGGAAGCTCATGGGCACCTCCGCCTTGGTCCTGGATCTTCGCCACTGCACTGGGGGCCACGTCTCCGGCATCCCCTACGTCATCTCCTATTTGCATCCCGGGAATACCGTCGTGCACGTGGACACCATCTACGATCGGCCCTCCAACACCACCACGGAGATCTGGACCTTGCCCAAGGTCCTGGGAGAGAGGTACAGCGCGGACAAGGACGTGGTGGTCCTCACCAGCAGTCTCACGGGAGGCGTGGCCGAGGACATCGCCTACATCCTCAAGCAGATGCGCAGGGCCATCGTGGTGGGTGAGCGCACTGAGGGGGGCGCCCTGGACCTCCAGAA-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐ACGACTTCCCCCTGGATGTTTCCCTCCCGCCAGGTGTGGCCTGAGGACCATGTGTTCATTTCCACGCCAAGCTTCAACTACACAGGCCATGATTTTCAGCGCTTCTTTACGGACCTTCACTTTGAGGAAGGCTGGTACATGTGGCTACAGTCACGTGACCTGCTGGCAGGGCTCCCGGCCCCTGGCGTAGAAGTAT
ACTGTCTGTATGGCGTGGGCCTGCCCACACCCCGCACCTACATCTATGACCACAGCTTCCCCTACAAAGACCCTGTGGCTGCGCTCTATGAGGACGGTGATGACACAGTCGCCACACGCAGCATGGAGCTCTGTGGCCAGTGGCAGGGCCGCCA-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐TTAGAAAAGATCCAACCAAGCAGATGGGCCAAAAGCAAGGAAGCATGTCACGATGGGCAGATCGCCAGCCCCGAGAGGAAGGTGGGTCTGAGTGCTGGTCCCCTCTCTGGGAGACAAACATTGAATGAGCAGAAACCTGTGTGCTCCGAGACTCCTGCAGGTAATGAAGGTCCTACTTGGTTAACCCGAAACAGCAGCATTCTGAAGGTGAACGAGTGGTTTTCCAGAAGTGGTGAGTTGTTAACTTTTTCTGATACAGACAGCGTGAGGGGCGAATCAGATGCCGAAGTAGCTGGGGCTGTACAAGTTGTCGGTGAAGTAAGCGGATATTCCTGTTCTTCCAAGAGAACGGGCGTCCCGGACACAGATGCTTGTCCTGCTGTGCTATGTCAAAGTGAGACTGTCTGCTCCAAACC-­‐-­‐-­‐AGAGAGTAATATCAAAGATAAAATATTTGGGAAAACTTATC-­‐-­‐-­‐ATAAGAAGGCAGGCCTCACCAATTTGAACCATGTGACTGAAAATCTAATTCCAGGAGCATTTGCTGCAGAACCACAAATAACACAAGAGCATCCCC-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐GGTG-­‐-­‐-­‐-­‐-­‐-­‐-­‐CACGGATTCCCCGCTCAGCTTGACCACGCCGTATGTGGAGGGCAGCCCCGAGCCGCCCCTGCACGACTTCTACTGCAGCAAGCTGCTGGATCTGGTCTTCCTGCTGGACGGCTCCTCCAGGCTGTCTGAGGCCGAGTTTGAGGTGCTCAAGGCCTTCGTGGTGGGCGCGATGGAGAGGTTGCACATCTCCCAGAAGCGCGTCCGCGTGGCCGTGGTCGAGTACCACGATGGCTCCCACGCCTACATCGAGCTCAGGGCCCGGAGGCGGCCCTCGGAGCTGCGCCGCCTGGCCGGCCAGGTGAAGTACGCGGGCAGCCGGGTGGCCTCCGCGAGCGAGGTCTTGAAGTACACCCTCTTCCAGATCTTCGGCAAGGTGGACCGGCCAGAAGCCTCCCGCGTCGCGCTGCTCCTCACCGCCAGCCAGGAGCCCCCACGCATGGCCCGCAACCTG-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐CTCCGTTACGTC-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐CAGGGCCTCGCTGTGGGTTTCCAGGCATTTATCAAAAAACAGCCCAAGTACCTCAAGTTGGGAGCTATTGATGTGGAGCGTCTAAAGAACACACCAGTCAAATCTCCAGAAGGGTCACAGAAAAGGAGTCCCTCATCTACCAATGATTTAACGGCCACTTTCATTGTTGATGGCATGCATTGTAAATCGTGTGTGTCAAACATCGAGAGTGCTTTATCTACACTCCAGTATGTAAGCAGCATAGCAGTTTCTTTAGAGAATAGGTCTGCCATTGTAAAGTACAATGCCAGCTCTGCCACTCCAGAAGCACTGAGAAAAACAATAGAGTCTGTTTCACCAGGGCAATATAAAGTTAGCATTGCAAGTGATGTTGAAAGTACCTCCAACTCTC-­‐-­‐-­‐CCTCCTCCTCATCTCTTCAAAAGGTTCCTTTGAACATAGTTAGCCAGCCTCTGACTCAAGAAACCGTGATAAATATTAGTGGAATGACTTGTAATTCTTGTGTACAGTCTATAGAAGGTTTGATATCAAAAAGGCCAGGTGTAAAATCTATA-­‐-­‐-­‐CGAGTCTCCCTTGCAAATAGCACTGGGACTGTTGAGTATGATCCACTGCT-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐GCAGAGTGACTGTCCTTGGCCTGGACCTTGTTGACTGTGAACTCTAATCAAGGC-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐TCTTGTAGAAGGGACACTTGTGACCCTTACTT-­‐AGAATCCAGTTTGGCTTAGTGTG-­‐-­‐-­‐-­‐-­‐-­‐TGAATTGAGAATATTGTTCTGGGATTTGGAATGCAACATTAATCACA-­‐TTAGCGGGCTTACT-­‐CTAATTTGTGTGTTGGTAGCATGCAA-­‐A-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐CATG-­‐TTTTGTCTGCCCTCTTGCTTCTACTTTCTCCAGGGAAGCCGCCAAAGAGTGTCGACGTAGGAAAAAAGAATATGTCAAATGTCTGGAGAGCCGAGTCGCCGTGCTGGAAGTCCAGAAC-­‐AAGAAGCTTATAGAGGAGCTGGAAACC-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐TCGAGGGAAAAGYATGGGTGTTCTCTTTGGAGGGCGGTCCTACATGCCTTCTACACAAAGAACCACAGAAACGTGGAATAGGGTAGCTGACTGCTTGCCCCATGTTTTCCTGGTAGATTTTGAATTTGCGTGTGCTACATCATACATACTTCCAGAACTTCAGGATGGGCTATCTTTTCATGTCTCCATTGCCAGAAATGATACCATTTACATTTTAGGAGGACACTCGCTTGCCAGTAACACCCGCCCTGCTAATCTGT
ACAGAATAAGGGTTGATCTTCCCCTGGGTATCCCAGC-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐GAGGAGCACTGGGTGGGAGGTGGCAGTGAGGGAGACAGTAGCCACGGGG-­‐-­‐-­‐ACGGGTCTGAGTTTGACGAT-­‐-­‐-­‐GAAGGCATGCTGAGCGACGACCCAGATGGSGCCTGGA-­‐-­‐-­‐GTGAGCGAGGCCCCTCCAGGATGGGCAGTGCTGGTGTCAGGTCTAAAGAAGCGAAAGGGGACAACGAACCGGCCAGCACCCCGGATTCCGATGACAGCCAATCCGTGCAGAATCCAGGCAGGAAGTTCTTCAGAAAGCCCCGCATTTCTGGGGAAGATGACAGAGGTCACCTTGCTGGCAGCAACACAAT-­‐-­‐-­‐GGAAGTGCAGAGTGACTCCACGGAAAACTCCAAGTCTCAGGAGGCTGGTCTCGGCCCATCCACGGAGGAAAGCGACAGCGACTCTCAGGAGGACAGCACAGACAGCCCGTCCCAGGAGGACAGTTCCAATGGGCAAGACTCCAGCAGTGAGTCCAGC-­‐-­‐-­‐GAAGAGGCGGACCGGCCAT	  	   Dipus_sagitta	  	  	  	  	  	  	  	  	  	  	  	  CTCTTCACCATTTTCGGCAACGCGTTGGTCATTCTGGCAGTGCTGACCAGCCGCTCGCTACGCGCACCACAGAACCTGTTTCTGGTGTCGCTGGCTGCGGCGGACATCCTGGTGGCCACGCTTATCATTCCTTTTTCTCTAGCCAACGAGCTGCTGGGCTACTGGTACTTCCGGCGCACCTGGTGCGAGGTCTACCTGGCGCTCGACGTGCTCTTCTGCACCTCGTCCATCGTGCACCTGTGCGCCATCAGCCTGGACCGGTACTGGGCAGTGAGCCGCGCGCTGGAGTACAACTCCAAGCGCACCCCGCGCCGCATCAAATGCATCATCCTCACGGTGTGGCTCATCGCAGCCATCATCTCGCTGCCGCCCCTCATCTACAAGGGCGACCAGGGCCCCCAAACCCACGAGCGCCCCCAATGCAAGCTCAACCAAGAGGCCTGGTACATCTTGGCCTCCAGCATCGGGTCTTTTTTTGCACCCTGCCTCATCATG-­‐ATCCTCGT-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐TTCATGGACATGGAGTGTTTCATGATTCTGAACCCCAGCCAGCAGCTGGCCATTGCTGTGCTGTCCCTCACACTGGGCACCTTCACAGTCCTGGAGAACCTTCTGGTGCTGTGTGTCATCCTGCACTCACGCAGCCTCCGCTGCCGGCCTTCCTACCACTTCATTGGCAGCCTGGCAGTGGCTGACCTCCTGGGCAGCGTCATTTTTGTCTATAGCTTTGTCGACTTCCATGTGTTCCACCGTAAGGATAGCCCCAATGTGTTTCTGTTCAAACTGGGTGGGGTCACGGCCTCCTTTACAGCCTTCGTAGGCAGCCTGTTCCTTACGGCCATCGACAGGTACATATCTATTCACAGGCCCCTGGCCTATAAGAGGATCGTCACCGGCCC?AAGGCTGTGGTGGCCTTTTGCCTGATGTGGACCATC-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐ATTGCTGTGCTGCCCCTCCTCGGCTGGAACTGCACCTGATGAAAAGACTGAAGGCTCAGACACGGACAGACTTCTAAACAATGATCG-­‐-­‐-­‐TCAGAGATCACTTAACATCCTTGGGGCCAAGGATGATGATTCTGGGCGTACCAGCTGTTATGACCCTGACATTCTGGAAACTGATTTCCCAGCCAGTGACATGTGTGATGGTGCCTCAGGGGTTGCTCAGCCACAGAGGTTAAAAGGGGAAGCTGATCTCTTGTGCCTTGATCAGAAAAATCAAAATAACCTACCTTA-­‐-­‐-­‐TGATGCTTCTCCTG-­‐-­‐-­‐CCACTCAGCAGCCCAGCACTACCCTAAC-­‐-­‐-­‐AGAGGAAGACAAACCACAACCACTTCTTACTAGTGAAACAGAGTCAACCCACCAACTTGCCTCCATGCAGATCAGCAATCCTAGTTCCCTGGCCAACATCGACTTTTATGCCCAAGTAAGTGACATTACACCAGCAGGGAGTGTAGTCCTTTCCCCAGGCCAAAAGAACAAGGCAGGGATACCCACATGTGACCTAATGC-­‐-­‐-­‐ATCCAGAAGTGATCTCAGTCTGCCAAGCCAATTACAACCTGGACAGTGCCTACTTCTGTGAGGCAGATGCCAAAAAGTGCATT-­‐GCTGTGTCCCCTCACATGGAAGCCAAATCACATGTAGAG-­‐-­‐-­‐CCCAGCTTTAACCTATGAGCCCAGCAC-­‐-­‐-­‐CCTTGAGACGTCCCAGCAAGCCTCAGCCTTCACCAACCTCACCCGCGATGAGCTACTGCTCCAGGTGCAGAAGAACATTCGCCATGAGGTCCTGGAGGGCAACGTGGGTTATCTACGAGTGGATGACCTCCCGGGCCAGGAGGTACTGAGTGAACTTGGGGGGTTCCTGGTGGCTCACGTGTGGAGGAAGCTCATGGGCACCTCCGCCTTGGTGCTGGATCTTCGCCACTGCACTGGGGGCCAAGTCTCTGGCATCCCCTACGTCATCTCCTATCTGCATCCCGGGAATACCGTCGTGCACGTGGACACCATCTACGATCGCCCCTCCAACACCACCACGGAGATCTGGACCTTGCCCAAGGTCCTGGGAGAGAGGTACAGTGCTGACAAGGACGTGGTGGTACTCACCAGCAGTCGCACGGGAGGCGTGGCCGAGGACATCGCCTACATCCTCAAGCAGATGCGCAGGGCCATCGTGGTGGGTGAACGCACTGAGGGAGGCGCCCTGGACCTCCAGAA-­‐-­‐-­‐-­‐-­‐
-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐ACGACTTCCCCCTGGATGTTTCCCTCCCGCCAGGTGTGGCCTGAGGACCATGTGTTCATTTCCACGCCAAGCTTCAACTACACAGCCCATGACTTTCAGCGCTTCTTTACGGACCTTCACTTTGAGGAAGGCTGGTACATGTGGCTACAGTCACGTGACCTGCTGGCAGGGCTCCCAGCACCTGGCGTAGAAGTATACTGTCTGTATGGCGTGGGCCTGCCCACACCCCGCACCTACATCTATGACCACAGCTTCCCCTACAAAGACCCTGTGGCTGCGCTCTATGAGGACGGTGATGACACAGTAGCCACACGCAGCATGGAGCTCTGTGGCCAGTGGCAGGGCCGCCA-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐TTAGAAAGGATCCAACCAAGCAGATGGGCCAAAAGCAAGGAAGCATGTCACGATGGGCAGATCGCCAGCCCCGAGAGGAAGGTGGGTCTGAGTGCTGGTCCCCTCTCTGGGAGACAAACATTGAATGAGCAGAAACCTGTGTGCTCCGAGACTACTGCAGATAATGAAGGTCCTGCTTTGTTAACCCGAAACAGCAGCATTCTGAAGGTGAACGAGTGGTTTTCCAGAAGTGGTGAGTTGTTAACTTTTGCTGATACAGACAGCGTGAGGGGTGAATCAAATGCCGAAGTAGCTGAGGCTGTACAAGTTGTTGGTGAGGTAAGCGGATATTCCTGTTCTCCCAAGAGAACSGGTGTCCCGGACACGGATCCTTGTCCTGCTGTACTATGTGAAAGTGAGACAGTCTGCTCCAAACC-­‐-­‐-­‐AGAGAGTAATATCAAAGATAAAATATTTGGGAAAACCTATC-­‐-­‐-­‐GTAAGAAGGCAGGTCTCACCAACTTGAACCATGTGACTGAAAATCTAATTCCAGGAGCATTTGCTGCAGAACCACAAATAACACAGGAGCATCCCT-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐GGTG-­‐-­‐-­‐-­‐-­‐-­‐-­‐CACGGATGCCCCGCTCAGCTCCACCACGCCCTATGTGGAGGACACACCCGAGCCGCCCCTGCACGACTTCTACTGCAGCAAGCTGCTGGATCTGGTCTTCCTGCTGGACGGCTCCTCCAGGCTGTCCGAGGCCGAGTTTGAGGTGCTCAAGGCCTTCGTGGTGAGCACGATGGAGAGGCTGCACATCTCCCAGAAGCGCATCCGCGTGGCCGTGGTCGAGTACCACGACGGCTCCCACGCCTACATCGAGCTCAGGGCCCGGAAGCGGCCCTCGGAGCTGCGTCATCTCGCCAGCCAGGTGAAGTATGCGGGCAGCCAGGTGGCCTCCACGAGCGAGGTCTTGAAGTACACCCTCTTCCAGATCTTCGGCAAGGTTGACCGGCCAGAAGCCTCCCGCGTCGCGCTGCTCCTCACCGCCAGCCAGGAGCCCCCACGGATGTCCCGCAACCTG-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐GTCCGTTACGTC-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐CAGGGCTTGGCTGTGGGTTTCCAGGCATTTATCAAAAAACAGCCTAAGTACCTCAAGTTGGGAGCTATTGATGTGGAGCGTTTAAAGAACACACCAGTCAAATCTCCAGAAGGGTCACAGAAAAGGAGTCCCTCATCTACCAATGATTTAACAGCCACTTTCATCGTTGATGGCATGCATTGTAAATCGTGTGTGTCAAACATCGAGAGTGCTTTATCTACACTCCAGTACGTAAGCAGCATAGCAGTTTCTTTAGAGAATAGGTCTGCCATTGTAAAGTACAATGCCAGCTCTATCACTCCAGAAGTACTGAGAAAAGCAATAGAGTCTGTTTCACCAGGGCAATATAAAGTTAGCATTGCAAGTGATGTTGAAAGTACCTCCAACTCTC-­‐-­‐-­‐CCTCCTCCTCATCTCTTCAAAAGGTTCCTTTGAACATAGTTAGCCAGCCTCTGACTCAAGAAACCGTGATAAATATTAGTGGAATGACTTGTAATTCTTGTGTACAGTCTATAGAAGGTTTGATATCAAAAAGGCCAGGTGTAAAATCTATA-­‐-­‐-­‐CGAGTCTCCCTTGCAAATAGCACTGGGACTGTTGAGTATGATCCACTGCT-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐GCAGAGTGACTGTCCTTGGCCTGGACCTTGTTGACTGTGAACTCTAATCAAGGC-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐TCTTGTAGAAGGGACACTTGTGACCCTTACTT-­‐AGAATCCAGTTTGGCTTAGTGTG-­‐-­‐-­‐-­‐-­‐-­‐TGAATTGAGAATATTGTTCTGGGATTTGGAATGCAACATTAATCACA-­‐TTAGCGGGCTTACT-­‐CTGATTTGTGTGTTGATAGCATGCAA-­‐A-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐CATG-­‐TTTTGTCTGCCCTCTTGCTTCTACTTTCTCCAGGGAAGCCGCCAAAGAGTGTCGACGTAGGAAAAAAGAATATGTGAAATGTCTCGAGAGCCGAGTCGCAGTGCTGGAAGTCCAGAAC-­‐AAGAAGCTTATAGAGGAACTGGAGACC-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐ATTTATATCATGTCTATTGTTTGCAAGAACAACAAAAAAGTTACTTTCCACTGTACAGAGAAAG
ACTTAGTAGGAGATGTTCCTGAAGGTACATACGGTCATTCCATTGATGTGGTGTATAGTCGAGGGAAAAGTATGGGTGTTCTCTTTGGAGGGCGGTCCTACATGCCTTCTACCCAAAGAACCACAGAAACATGGAATAGGGTAGCTGACTGCTTGCCCCATGTTTTCCTGGTAGATTTTGAATTTGCGTATGCTACATCATACATACTTCCAGAACTTCAGGATGGGCTATCTTTTCATGTTTCCATTGCCAGAAGTGATACCATTTACATTTTAGGAGGACACTCGCTTGCCAGTAATATCCGCCCTGCTAATCTGTACAGAATAAGGGTTGATCTTCCCCTGGGTAGCCCAGCTGTTACTTGCACAATTTTAGAGGAGCGTTGGGTGGGAGGCGGCAGTGAGGGAGACAGTAGCCACGGGG-­‐-­‐-­‐ACGGGTCTGAGTTTGATGAT-­‐-­‐-­‐GAAGGCATGCTGAGCGACGACCCCGATGGCACCTGGA-­‐-­‐-­‐GTGAGCGAAGCCCCTCCAGGATGAGCAATGCTGGTGTCAGGTCTAAAGAAGCTAAAGGAGACAACGAACCGGCCAGCACTCTGGATTCCGATGACAGCCAATCTGTGCAGAATCCAGGCAGGAAGTTCTTCAGAAAGCCCCGCATTTCTGGAGAAGATGACAGAGGTCACCTTGCTGACAGCAACACAAT-­‐-­‐-­‐GGAAGTCCAGAGTGACTCCACAGAAAACTCCAGGTCTCAGGAGGCTGGCCTGGGCCAATCCAGGGACGAAAGTGACAGCGACTCTCAGGAGGACAGCACAGAGAGTCCGTCCCAGGAAGACAGTTCCAATGGACAAGACTCCAGCAGTGAGTCCAGC-­‐-­‐-­‐GAAGAGGCTGACCGGCCAT	  	   Allactodipus_bobrinskii	  	  CTCTTCACCATTTTCGGCAACGCTCTGGTCATTCTGGCTGTGATGACCAGCCGCTCGCTACGCGCGCCACAGAACCTGTTTCTGGTGTCGCTGGCTGCTGCGGACATCCTGGTGGCCACGCTTATCATTCCTTTTTCTCTAGCCAACGAGCTGCTGGGCTACTGGTACTTCCGGCGCACTTGGTGCGAGGTCTACCTGGCGCTCGACGTGCTCTTCTGCACCTCGTCCATCGTGCACCTGTGTGCCATTAGTCTGGACCGGTACTGGGCAGTGAGCCGCGCGCTAGAGTACAACTCCAAGCGCACCCCGCGCCGCATCAAATGCATCATCCTCACCGTGTGGCTCATCGCAGCCATCATCTCGCTGCCGCCCCTCATCTACAAGGGCGATCAGGGCCCCCAAACCCACGAGCGCCCCCAGTGCAAGCTCAACCAAGAGGCCTGGTACATCTTGGCCTCCAGCATCGGGTCTTTTTTTGCACCCTGCCTCATCATG-­‐ATCCTCGT-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐TTCATGGACATGGAGTGCTTCATGATTCTGAACCCCAGCCAGCAGCTGGCCATCGCTGTGCTGTCCCTCACACTGGGCACCTTCACAGTCCTGGAGAACCTGTTGGTGCTGTGTGTCATCCTGCACTCCCGCAGCCTCCGCTGCCGGCCTTCCTACCACTTCATTGGCAGCCTGGCAGTGGCTGACCTCCTGGGCAGCGTCATTTTTGTCTACAGCTTTGTCGACTTCCATGTGTTCCACCGTAAAGATAGCCCCAATGTGTTTCTGTTCAAACTGGGTGGGGTCACGGCCTCCTTCACAGCCTCCGTAGGCAGCCTGTTCCTCACRGCCATCGACAGGTACATCTCTATTCACAGGCCCCTGGCCTATAAGAGGATCGTCACCAGACCCAAGGCTGTGGTGGCCTTTTGTCTGATGTGGACCATCGCAATTGTCATTGCTGTGCTCCCCCTCCTCGGATGGAACTGCACCTGATGAAAAGACTGAAGGATCAGACACGGACAGACTTCTAAACAATGACCA-­‐-­‐-­‐TCAGAGATCACTTAACATCCTTGGGGCCAAGGATGATGATTCTGGGCGTACCAGCTGTTATGACCCTGACATTCTGGAAACTGATTTCCCATCCAGTGACATGTGTGATGGTGCCTCAGGGGTTGCTCAGCCACAGAGGTTAAAAGGGGAAGCTGATCTCTTGTGCCTTGATCAGAAAAATCAAAATAACCTACCTTA-­‐-­‐-­‐TGATGCTTCTCCTG-­‐-­‐-­‐CCACTCAGCAGCCCAGCATTACCCTAAC-­‐-­‐-­‐AGAGGAAGACAAACCACGGCCACTTCTTACTAGTGAAACAGAGCCAACCCACCAACTTGCTTCCATGCAAATCAGCAATCCTAGTTCCCTGGCCAACATTGACTTTTATGCCCAAGTAAGTGACATTACACCAGCAGGGAGTGTAGTCCTTTCTCCAGGCCAAAAGAATAAGGCAGGGATACCCCCATGCGACATCATGC-­‐-­‐-­‐ATCCAGAAGTGATCTCAGTCTGCCAAGACAATTACAACATGGACAATGCCTACTTCTGTGAGGCAGATGCCAAAAAGTGCATT-­‐GCTGTGGCCCCTCACATGGAAGTCAAATCACATGTAGAA-­‐-­‐-­‐CCCAGCTTTAACCTATGAGCCCAGCAC-­‐-­‐-­‐CCTGGAGACTGCCCAGCAAGCCTCAGCATTCGCCAACCTCACCCACGATGAACTGCTGATCCAGCTGCAGAAGAATATTCACCATGAGGTCCTTGAGGGCAACGTGGGTTATCTACGAGTGGATGACCTCCCGGGCCAGCAGGTACTGAGTGAACTTGGAGGGTTCCTGGTGGCTCACGTGTGGAAGAAGCTCAT
GGGCACCTCCGCCTTGGTGCTGGATCTTCGCCACTGCACTAGAGGCCACGTCTCTGGCATCCCCTATGTCGTCTCCTATCTGCACCCCGGGAATACCGTCGTGCACGTGGACACCATCTATGATCGCCCCTCCAACACCACCACGGAGATCTGGACCTTGCCCAAGGTCCTGGGAGAGAGGTACAGTGCCGACAAGGACGTGGTGGTTCTCACCAGCAGTCGCACAGGCGGTGTGGCTGAGGACATCGCCTACATCCTCAAGCAGATGCGCAGGGCCATTGTGGTGGGAGAGCGGACTGAGGGGGGCGCCCTGGACCTCCAGAA-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐ACGACTTCCCCCTGGATGTTTCCCTCCCGCCAGGTGTGGCCTGAGGACCATGTGTTCATTTCCACGCCAAGCTTCAACTACACAGGCCATGACTTTCAGCGCTTCTTTACGGACCTTCACTTTGAGGAAGGCTGGTACATGTGGCTACAGTCACGTGACCTGCTGGCAGGACTCCCAGCACCTGGTGTAGAAGTATACTGTCTGTATGGCGTGGGTCTGCCCACACCTCGCACCTACATCTATGACCACAGCTTCCCCTACAAAGACCCTGTGGATGCACTCTATGAGGACGGTGATGACACAGTAGCCACACGCAGCATGGAGCTCTGTGGCCAGTGGCAGGGCCGCCA-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐TTAGAAAGGTTCCAACAAACCAGATGGGCCAAAAGTAAGGAAGCATGTCATGATGGGCAGATTGCCAGCACCGAGAGGAAAGTGGGTGTGAGTGCTGGTCCCCTCTCTGGGAGACTAGCATTGAATGAACAGAAATCTCTGTGTGCCGAGACTCCTGCAGATAACGAAGATCTTGCTTGCTTAACCCGAAACAGCAGCATTCTGAAAGTGAACGAGTGGTTTTCTAGAAGTGATGAGTTGTTAACT-­‐-­‐-­‐-­‐-­‐-­‐GATACAAACAGCATGAGGGGTAAATCAAATGCTGAAGTAACTGGGGCATTAGAAGTTTTCAATAAAGTAAGCGGATATTCCTATTCTTCCAAGAAAATGGGTGTCCCAGACACTGATCCTTGTCCTGCTTTACTGTGTCAAAGTGAGACAGTCTGCTCCAAACC-­‐-­‐-­‐AGAGAGTAATATCAAAGATAAAATATTTGGGAAAATCTATC-­‐-­‐-­‐ATAAGAAGGCAGGCCTTCCCAACTTGAACCATGTGACTGAAAATCTAATTCCAGGAGCATTTGCTGCAGAACGACAAATAACACAAGAGCATTCCT-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐GGTG-­‐-­‐-­‐-­‐-­‐-­‐-­‐CACAGATGTCCCAATCAACCCTACCACCCCGTATGTAGAAGACACACCCGAGCCGCCCCTGCATGACTTCTACTGCAGTAAGCTGCTGGATCTGGTCTTCCTGCTGGACGGCTCCTCCCAGCTGTCTGAGGCTGAGTTTGAAGTGCTCAAGGCGTTTGTGGTAAGCATGATGGAGAGGCTGCACATCTCGCAGAAGCGCATCCGCGTGGCCGTCGTGGAGTACCACGATGGCTCCCACGCCTACATTGAGCTCAAGGCCCGCAAACGGCCCTCAGAGCTGCGACAGATTGCCAGCCACGTGAAGTACGCTGGCAGCCAGGTGGCCTCCACTAGCGAGGTCTTGAAGTACACCCTGTTTCAAATATTTGGCAACATTGACCGGCCAGAAGCTTCCCGCATCACACTGCTCCTCACTGCCAGCCAGGAGCCCCCACGGATGGTCAGGAACCTG-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐GTCCGCTACGTC-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐CAGGGCTTGGCTGTGGGCTTCCAAGCATTTATCAAAAAACAGCCCAAGTACCTCAAGTTGGGAGCTATTGATGTGGAACGTCTAAAGAACACACCAGTCAAATCTCCAGAAGGGTCACATAAAAGGAGCCCTTCATCTACCAATGATTTAACGACCACTTTCATCGTTGATGGCATGCATTGTAAATCGTGTGTGTCAAACATTGAGAGTGCTTTATCTACACTCCAGTATGTAAGCCGCATAGCAGTTTCTTTAGAGAATAGGTCTGCCATCGTAAAGTACAATGCCAGCTCTGCCACTCCAGAAACACTGAGAAAAGCAATAGAGTCCGTTTCACCAGGGCAATATAAAGTTAGCATTGCAAGTGATGTTGAAAGTACCTCCAACTCTC-­‐-­‐-­‐CCTCCTCCTCATCTCTTCAAAAGGTTCCTTTGAACATAGTTAGCCAGCCTCTGACTCAAGAAACTGTGATAAATATTAGTGGAATGACTTGTAATTCTTGTGTACAGTCGATAGAGGGAATGATATCAAAAAGGCCAGGTGTAAAATCTATA-­‐-­‐-­‐CGAGTCTCCCTTGCAAATAGCACTGGGACTGTTGAGTATGATCCACTGCT-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐GCAGAGTGACTGTCCTTGGCCTGGACCTTGTTGACTGTGAA-­‐-­‐CTAATCAAGGC-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐TCTTGTAGAAGGGACACTTGTGACCCTTACTT-­‐AGAATCCAGTTTGGCTTAGTGTG-­‐-­‐-­‐-­‐-­‐-­‐TGAATTGAGAATATTGTTCTGGGATTTGGAATGCAACATTAATCACA-­‐TTAGCAGGCTTACT-­‐
CTCATTTGTGTGTTGATAGCATGCAA-­‐A-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐CATG-­‐TTTTGTCTGCCCTCTTGCTTCTAATTTCTCCAGGGAAGCCGCCAAAGAATGTCGACGTAGGAAAAAAGAGTATGTCAAATGTCTGGAGAGCCGAGTCGCAGTGCTGGAAGTCCAGAAC-­‐AAGAAGCTTATAGAGGAGCTGGAAACC-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐ATTTATTTCATATCTATCGTTTGCGTGAACAACAAAACATATACTTTCCATTGTACAGAGAAAGACTTGGTAG-­‐-­‐-­‐ATGTTCCCAAAGATAGATATGGCCATTCCATTGATGTG-­‐-­‐-­‐TGTAGTTGTGGGAAAAGTATGGATGTTCTCTTTGGAGACCAGTCCTACATGCCTTTTTCCCAAAGAACTACAGAAACATGGGGTAGGGTAGCTGACTGCCTGCTCCGTGTTTTTCTGATGGATTTTGAATTTGGGTGTGCTACATCATACATTATTCCAGAAC-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐AGCTATCTTTTCATGTCTCTGTTGCCAGAAATGATACCATTTACATTTCAGGAGGACACTCACTTGTGAACAACATCCG?CCTGCCGATCTGTACAGAATAAGGGTTGATTGTCCCCTGGGTAGCCCAGCTGTGAGT-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐GAGGAGCATTGGGTGGGAGGTGGCAGTGAGGGAGACAGTAGCCACGGGG-­‐-­‐-­‐ATGGGTCTGAGTTTGATGAT-­‐-­‐-­‐GAAGGAATGCTGAGTGACGACCCAGATGGCGCCAGGA-­‐-­‐-­‐GTGAGCGAAGCCCCTCCAGGATGAGCAGTGCTAGTGTCAGGTCCAAAGAATCGAAAGGGGACAATGAACCGGCCGGCACTCCTCATTGGGATGACAGCCAATCCGTGCAGAACCCAGGCAGGAAGTTSTTCAGGAAGCCGCGCATCTCTGAGGAAGACGACAGAGGTCACCTTACTGACAGCAACACTAT-­‐-­‐-­‐GGAAGTCCAGAGTGACTCAACCGAACACTCCAAGTCTCAGGAAGCTGCTCTCAGCCAATCCAGGGAGGAAAGTGACAGCGACTCTCAGGAGGACAGCACAGAGAGTCCGTCCCAGGAAGACAGTTCAAATGGACAGGACTCCAGCAGTGAGTCCAGC-­‐-­‐-­‐GAGGAAGTGGACCGGCCAT	  	   Allactaga_bullata	  	  	  	  	  	  	  	  CTCTTCACCATTTTCGGCAACGCGCTGGTCATTCTGGCTGTGATGACCAGCCGCTCGCTACGCGCACCACAGAACCTGTTTCTGGTGTCGCTGGCTGCTGCGGACATCCTGGTGGCCACGCTTATCATTCCTTTTTCTCTAGCCAACGAGCTGCTGGGCTACTGGTACTTCCGGCGCACTTGGTGCGAGGTCTACCTGGCGCTCGACGTGCTCTTCTGCACCTCGTCCATCGTGCACCTGTGTGCCATCAGTCTGGACCGGTACTGGGCAGTGAGCCGCGCGCTAGAGTACAACTCCAAGCGCACCCCGCGCCGCATCAAATGCATCATCCTCACCGTGTGGCTCATCGCAGCCATCATCTCACTGCCGCCCCTCATCTACAAGGGCGATCAGGGCCCCCAAACCCACGAGCGCCCCCAATGCAAGCTCAACCAAGAGGCCTGGTACATCTTGGCCTCCAGCATCGGGTCCTTTTTTGCACCCTGCCTCATCATG-­‐ATCCTCGT-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐TTCATGGACATGGAGTGCTTCATGATTCTGAACCCCAGCCAGCAGCTGGCCATCGCTGTGCTGTCCCTCACACTGGGCACCTTCACAGTCCTGGAGAACCTGCTGGTGCTGTGTGTCATCCTGCACTCACGCAGCCTCCGCTGCCGGCCTTCCTACCACTTCATTGGCAGCCTGGCAGTGGCTGACCTCCTGGGCAGYGTCATTTTTGTCTACAGCTTTGTCGACTTCCATGTGTTCCACCGTAAAGATAGCCCCAATGTGTTTCTGTTCAAGCTGGGCGGGGTCACRGCCTCCTTCACAGCCTCCGTAGGCAGCCTGTTCCTCACGGCCATCGACAGGTACATATCCATTCACAGGCCCCTGGCCTATAAGAGGATCGTCACCAGGCCCAAGGCCGTGGTGGCCTTTTGTCTGATGTGGACCATCGCAATTGTCATTGCTGTGCTGCCCCTCCTCGGATGGAACTGCACCTGATGAAAAGACTGAAGGATCAGATACGGACAGACTTCTAAACAATGACCA-­‐-­‐-­‐TCAGAGATCACTTAACATCCTTGGGGCCAAGGATGATGATTCTGGGCGTACCAGCTGTTATGACCCTGACATTCTGGAAACTGATTTCCCATCCAGTGACATGTGTGATGGTGCCTCAGGGGTCGCTCAGCCACAGAGGTTAAAAGGGGAAGCTGATCTCTTGTGCCTTGATCAGAAAAATCAAAATAACCTACCTTA-­‐-­‐-­‐TGATGCTTCTCCTG-­‐-­‐-­‐CCACTCAGCAGCCCAGCATTACCCTAAC-­‐-­‐-­‐AGAGGAAGACAAACCACGGCCACTTCTTACTAGTGAAACAGAGTCAACCCACCAACTTGCTTCCATGCAAATCAGCAATCCTAGTTCCCTGGCCAACATTGACTTTTATGCCCAAGTAAGTGACATTACACCAGCAGGGAGTGTAGTCCTTTCTCCAGGCCAAAAGAGTAAGGCAGGGATACCCCCATGCGACATCATGC-­‐-­‐-­‐ATCCAGAAGTGATCTCAGTCTGCCAAGACAATTACAACATGGACAATGCGTACTTCTGTGAGGTA
GATGCCAAAAAGTGCATT-­‐GCTGTGGCCCCTCACATGGAAGTCAAATCACATGTAGAA-­‐-­‐-­‐CCCAGCTTTAACCTATGAGCCCAGCAC-­‐-­‐-­‐CCTTGAGACTGCCCAGCAAGCCTCAGCATTCGCCAACCTCACCCACGATGAACTGCTGATCCAGCTGCAGAAGAATATTCACCATGACGTCCTTGAGGGCAACGTGGGTTATCTACGAGTGGATGACCTCCCGGGCCAGGAGGTACTGAGTGAACTTGGGGCATTCCTGGTGGCTCACGTGTGGAAGAAGCTCATGGGCACCTCCGCCTTGGTGCTGGATCTTCGCCACTGCACTAGAGGCCACGTCTCTGGCATCCCCTATGTCGTCTCCTATCTGCACCCCGGGAATACCGTCGTGCACGTGGACACCATCTATGATCGCCCCTCCAACACCACCACGGAGATCTGGACCTTGCCCAAGGTCCTGGGAGAGAGGTACAGTGCTGACAAGGACGTGGTGGTTCTCACCAGTAGTCGCACAGGCGGGGTAGCYGAGGACATCGCCTACATCCTCAAGCAGATGCGCAGGGCCATCGTGGTGGGGGAGCGGACGGAGGGGGGCGCCCTGGATCTCCAGAA-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐ACGACTTCCCCCTGGATGTTTCCTTCCCGCCAGGTGTGGCCTGAGGACCATGTGTTCATTTCCACGCCAAGCTTCAACTACACAGGCCATGACTTTCAGCGCTTCTTTACGGACCTTCACTTTGAGGAAGGCTGGTACATGTGGCTACAGTCACGTGACCTGCTGGCAGGCCTCCCAGCACCTGGTGTAGAAGTATACTGTCTGTATGGCGTGGGTCTGCCCACACCTCGCACCTACATCTATGACCACAGCTTCCCCTACAAGGACCCTGTGGCTGCACTCTATGAGGACGGTGATGACACAGTAGCCACACGCAGCATGGAGCTCTGTGGCCAGTGGCAGGGCCGCCA-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐CTAGAAAGGTTCCAACAAAGCAGATGGACCAAAAGTAAGGAAGCATGTCATGATGGGCAGATTGCCAGCACCGAGAGGAAAGTGGGTCTGAGTGTTGGTCCCCTTTCTGGGAGACTAGCATTGAATGAACAGAAATCTCTATGTGCCGAGACTCCTGCAGATAACGAAGATCTTGCTTGCTTAACCCGAAACAGCAGCATTCTGAAAGTGAACGAGTGGCTTTCCAGAAGTGATGAGTTGTTAACT-­‐-­‐-­‐-­‐-­‐-­‐GATACAAACAACATGAGGGGTAAATCAAATGCTGAAGTAACTGGGGCATTAGAAGTTTTCAATAAAGTAAGCGGAAATTCCTATTCTTCCAAGAAAATGGGTGTATCAGACACTGATCCTTGTCCTGCTTTACTGTGTCAAAGTGAGACAGTCTGCTCCAAACC-­‐-­‐-­‐AGAGAGTAATATCAAAGATAAAATATTTGGGAAAATCTATC-­‐-­‐-­‐ATAAGAAGGCAGGCCTCCCCAACTTGAACCATGTGACTGAAAATCTAATTCCAGGAGCATTTGCTACAGAACGACAAATAACACAAGAGCATTCCT-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐GGTG-­‐-­‐-­‐-­‐-­‐-­‐-­‐CACAGATGTCCCAGTCAGCCCTACCACCCCGTATATAGAAGACACACCCGAGCCGCCCCTGCACGACTTCTACTGCAGTAAGCTGCTGGATCTGGTCTTCCTGCTGGACGGCTCCTCCCAGCTGTCTGAGGCTGAGTTTGAAGTGCTCAAGGCGTTTGTGGTCAGCACCATGGAGAGGCTGCACATCTCGCAGAAGCGCATCCGCGTGGCCGTCGTGGAGTATCACGATGGTTCCCACGCCTACATCGAGCTCAAGACCCGGAAACGGCCCTCAGAGCTGCGACACATTGCCAGCCACGTGAAGTACGCTGGCAGCCAGGTGGCCTCCACCAGCGAGGTGTTGAAGTACACCCTGTTTCAAATATTCGGCAACATTGATCGGCCGGAAGCTTCCCGCATCACGCTGCTCCTCACCGCCAGCCAGGAGCCCCCGCGGATGGTCAGGAACCTG-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐GTCCGCTACGTC-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐CAGGGCTTGGCTGTGGGCTTCCAAGCATTTATCAAAAAACAGCCCAAGTACCTCAAGTTGGGAGCTATTGATGTGGAACGTCTAAAGAACACACCAGTCAAATCTCCAGAAGGGTCACATAAAAGGAGCCCTTCATGTACCAATGATTTAACGACCACTTTCATCGTTGATGGCATGCATTGTAAATCGTGTGTGTCAAACATTGAGAGTGCTTTATCTACACTCCAGTATGTAAGCCACATAGCAGTTTCTTTAGAGAATAGGTCTGCCATCGTAAAGTACAATGCCAGCTCTGCCACTCCAGAAACACTAAGAAAAGCAATAGAGTCTGTTTCACCAGGGCAATATAAAGTTAGCATTGCAAGTGATGTTGAAAGTACCTCCAACTCTC-­‐-­‐-­‐CCTCCTCCTCATCTCTTCACAAGGTTCCTTTGAACATAGTTAGCCAGCCTCTGACTCAAGAAACTGTGATAAATATTAGTGGAATGACTTGTAATTCTTGTGTACAGTCGATAGAGGGAATGATATCAAAAAGGCCAGGTGTAAAATCTATA-­‐-­‐-­‐
CGAGTCTCCCTTGCAAATAGCACTGGGACTGTTGAATATGATCCACTGCT-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐GCAGAGTGACTGTCCTTGGCCTGGACCTTGTTGACTGTGAA-­‐-­‐CTAACCAAGGC-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐TCTTGTAGAAGGGACACGCGTGGTCCTTACTT-­‐AGAACCCAGTTTGGCTTAGTGTG-­‐-­‐-­‐-­‐-­‐-­‐TGAATTGAGAATATTGTTCTGGGATTTGGAATGCAACATTAATCACA-­‐TTAGCAGGCTTACT-­‐CTAATTTGTGTGTTGATAGCATGCAA-­‐A-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐CATG-­‐TTTTGTCTGCCCTCTTGCTTCTACTTTCTCCAGGGAAGCCGCCAAAGAATGTCGACGTAGGAAAAAAGAGTATGTCAAATGTCTGGAGAGCCGAGTCGCAGTGCTGGAAGTCCAGAAC-­‐AAGAAGCTTATAGAGGAGCTGGAAACC-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐ATTTATTTCATATCTATCGTTTGCATGAACAACAAAACATATACTTTCCATTGTACAGAGAAAGACTTGGTAG-­‐-­‐-­‐ATGTTCCCAAAGATAGATATGGCCATTCCATTGATGTGGTGTATAGTTGTGGGAAAAGTATGGATGTTCTCTTTGGAGACCAGTCCTACATGCCTTCTTCCCAAAGAACCACAGAAACATGGGGTAGGGTAGCTGACTGCCTGCTCCGTGTTTTTCTGGTGGATTTTGAATTTGGGTGTGCTACATCATACATTCTTCCAGAAC-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐AGCTATCTTTTCATGTCTCTGTTGCCAGAAATGATACCATTTACATTTCAGGAGGACACTCACTTGTG-­‐-­‐-­‐AATATCCA?CCTGCCGATCTGTACAGAATAGGGGTTGATCGTCCCCTGGGTAGCCCAGCTGTGAGTTGCACAATCTTAGAGGAGCAGTGGGTGGGAGGTGGCAGTGAGGGTGACAGTAGCCACGGGG-­‐-­‐-­‐ACGGGTCTGAGTTTGATGAT-­‐-­‐-­‐GAAGGAATGCTGAGTGATGACCCAG-­‐-­‐-­‐GCGCCAGGA-­‐-­‐-­‐GCGAGCGAAGTCCCTCCAGGATGAGCAGTGCTGGTGTCAGGTCCAAAGAATCGAAAGGGGACAATGAGCCTGCCGGCACTCCTCATTGGGATGACAGCCAATCCGTGCAGAACCCAGGCAGGAAGTTCTTCAGGAAGCCCCGCATCTCTGAGGAAGATGACAGAGGTCACCTTGTTGACAGCAACACTAT-­‐-­‐-­‐GGAAGTCCAGAGTGACTCCACCGAACACTCCAAGTCTCAGGAAGCTGCTCTCAGCCAATCTAGGGAGGAAAGCGACAGCGACTCTCAGGAGGATAGCACAGAGAGTCCGTCCCAGGAAGACAGTTCAAATGGACAGGACTCCAGCAGTGAGTCCAGC-­‐-­‐-­‐GAGGAAGTGGACAGGCCAT	  	   Stylodipus_andrewsi	  	  	  	  	  	  CTCTTCACCATTTTCGGCAACGCGTTGGTCATTCTGGCAGTGTTGACCAGCCGCTCGCTACGCGCACCACAGAACCTGTTTCTGGTGTCGCTGGCTGCGGCGGACATCCTGGTGGCCACGCTTATCATTCCTTTTTCTCTAGCCAACGAGCTGCTGGGCTACTGGTACTTCCGGCGCACCTGGTGCGAGGTCTACCTGGCGCTCGACGTGCTCTTCTGCACCTCGTCCATCGTGCACCTGTGCGCCATCAGCCTGGACCGGTACTGGGCAGTGAGCCGCGCGCTGGAGTACAACTCCAAGCGCACCCCGCGCCGCATCAAATGCATCATCCTCACCGTGTGGCTCATCGCAGCCATCATCTCGCTGCCGCCCCTCATCTACAAGGGCGACCAGGGCCCCCAAACCCACGAGCGCCCCCAATGCAAGCTCAACCAAGAGGCCTGGTACATCTTGGCCTCCAGCATCGGGTCTTTTTTTGCACCCTGCCTCATCATG-­‐ATCCTCGT-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐TTCATGGACATGGAGTGTTTCATGATTCTGAACCCCAGCCAGCAGTTGGCCATTGCTGTGCTGTCCCTCACACTGGGCACCTTCACAGTCCTGGAGAACCTTCTGGTGCTGTGTGTCATCCTGCATTCACGCAGCCTCCGCTGCCGGCCTTCCTACCACTTCATTGGCAGCCTGGCAGTGGCTGACCTCCTGGGCAGCGTCATTTTTGTCTACAGCTTTGTCGACTTCCATGTGTTCCACCGTAAGGATAGCCCCAATGTGTTTCTGTTCAAACTGGGTGGGGTCACGGCCTCCTTCACGGCCTCCGTAGGCAGCCTGTTCCTCACGGCCATCGACAGGTACATATCTATTCACAGGCCCCTGGCCTATAAGAGGATCGTCACCAGGCCCAAGGCCGTGGTGGCCTTTTGCCTGATGTGGACCATCGCAATTGTCATTGCTGTGCTGCCCCTCCTCGGCTGGAACTGCACCTGATGAAAAGACTGAAGGCTCAGACACGGACAGACTTCTCAACAATGACCA-­‐-­‐-­‐TCAGAGATCACTTAACATCCTTGGGGCCAAGGATGATGATTCTGGGCGTACCAGCTGTTATGACCCTGACATTCTGGAAACTGATTTCCCAGCCAGTGACATGTGTGATGGTGCCTCAGGGGTTGCTCAG
CCACAGAGGTTAAAAGGGGAAGCTGATCTCTTGTGCCTTGATCAGAAAAATCAAAATAACCTACCTTA-­‐-­‐-­‐TGATGCTTCTCCTG-­‐-­‐-­‐CCACTCAGCAGCCCAGCACTACCCTAAC-­‐-­‐-­‐AGAGGAAGACAAACCACAACCACTTCTTACTAGTGAAACAGAGTCAACCCACCAACTTGCCTCCATGCAGATCAGCAATCCTAGTTCCCTGGCCAACATCGACTTTTATGCCCAAGTAAGTGACATTACACCAGCAGGGAGTGTAGTCCTTTCCCCAGGCCAAAAGAGCAAGGCAGGGATACCCCCATGCAACATCATGC-­‐-­‐-­‐ATCCAGAAGTGATCTCAGTCTGCCAAGCCAATTACAACCTGGACAGTGCCTACTTCTGTGAGGCAGATGCCAAAAAGTGCATT-­‐GCTGTGGCCCCTCACATGGAAGCCAAGTCACATGTAGAG-­‐-­‐-­‐CCCAGCTTTAACCTATGAGCCCAGCAC-­‐-­‐-­‐CCTTGAGACGTCCCAGCAAACCTCAGCATTCACCAACCTCACCCACGATGAACTGCTGCTCCAGGTGCAGAAGAACATTCGCCATGAGGTCCTGGAGGGCAACGTGGGTTATCTACGAGTGGATGACCTCCCAGGCCAGGAGGTACTGAGTGAACTTGGGGAGTTCCTGGTGGCTCACGTGTGGAGGAAGCTCATGGGCACTTCTGCCTTGGTACTGGATCTTCGCCACTGCACGGGGGGCCACGTCTCTGGCATCCCCTATGTCATCTCCTATCTGCATCCCGGGAATACCGTCGTGCACGTGGACACCATCTACGACCGCCCCTCCAACACCACCACGGAGATCTGGACCTTGCCCAAGGTCCTGGGAGAGAGGTACAGCGCTGACAAGGACGTGGTGGTACTCACCAGCAGTCGCACGGGGGGCGTGGCCGAGGACATCGCCTACATCCTCAAGCAGATGCGCAGGGCCATCGTGGTGGGCGAGCGCACGGAGGGGGGTGCCCTGGAT?TGCAGAA-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐ACGACTTCCCCCTGGATGTTTCCCTCCCGCCAGGTGTGGCCTGAGGACCATGTGTTCATTTCCACGCCAAGCTTCAACTACACAGGCCATGACTTTCAGCGCTTCTTTACGGACCTTCACTTTGAGGAAGGCTGGTACATGTGGCTACAGTCACGTGACCTGCTGGCAGGGCTCCCGGCACCTGGCGTAGAAGTATACTGTCTGTATGGCGTGGGCCTGCCCACACCCCGCACCTACATCTATGACCACAGCTTCCCCTACAAAGACCCTGTGGCTGCGCTCTATGAGGACGGTGATGACACAGTAGCCACACGCAGCATGGAGCTCTGTGGCCAGTGGCAGGGCCGCCA-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐CTAGAAAGGATCCAACCAAGCAGATGGACCAAAAGCAAGGAAGCATGTCACGATGGGCAGATCGCCAGCCCCGAGAAGAAGGTGGGGCTGAGTGCTGGTCCCCTCTCTGGGAGACAAACATTGAATGAGCAGAAACCTGTGTGCTCCGAGAATCCTGCAGGTAATGAAGGTCCTGCTTGGGTAACCCGAAACAGCAGCATTCTGAAGGTGAATGAGTGGTTTTCCAGAAGTGGTGAGTTGTTAACTTTTGCTGATACAGACAGCGTGAGGGGTGAATCAAATGCCGAAGTAGCTGGGGCTGYACAAGTTGTTGGTGAAGTAAGYGGGTATTCCTGCTCTTCCAAGAGAACGGGCGTCCCGGACACAGATCCTTGTCCTGCTGTACTATGTCAAAGTGAGACCGTCTGCTCCAAACC-­‐-­‐-­‐AGAGAGTAATATCAAAGATAAAATATTTGGGAAAACCTATC-­‐-­‐-­‐ATAAGAAGGCAGGCCTCACCAACTTGAACCATGTGACTGAAAATCTAATTCCAGGAGCATTTGCTGCAGAACCACAAATAACACAAGAGCATCCCT-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐GGTG-­‐-­‐-­‐-­‐-­‐-­‐-­‐CACAGATGCCCCGCTCAGCTCAACCACGCCCTATGTGGAGGACACCCCCGAGCCACCCCTGCACGACTTCCACTGCAGCAAGCTGCTGGATCTGGTCTTCCTGCTGGACGGCTCCTCCAGGCTGTCCGAGGCCGAGTTTGAGGTGCTCAAGGCCTTCGTGGTGAGCGCGATGGAGAGRCTGCACATCTCCCAGAAGCGCATCCGCGTGGCCGTGGTCGAGTACCACGACGGCTCCCACGCCTACATCGAGCTCAGGGCCCGGAAGCGGCCCTCGGAGCTGCGCCACCTTGCCGGCCAGGTGAAGTATGTGGGCAGCCAGGTGGCCTCCACGAGTGAGGTCTTGAAGTACACCCTCTTCCAGATCTTTGGCAAGGTCGACCGGCCAGAAGCGTCCCGCGTCGCGCTGCTCCTCACCGCCAGCCAGGAGCCCCCACGCATGGCCCGCAACCTG-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐GTCCGTTACGTC-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐CAGGGCTTGGCTGTGGGTTTCCAGGCATTTATCAAAAAACAACCCAAGTACCTCAAGTTGGGAGCTATTGATGTGGAGCGTCTAAAGAACACACCAGTCAAATCTCCAGAAGGGTCACAGAAAAGGAGTCCCTCATTTACCAATGATTTAACGGCCACTTTCATCGTTGATGGCATGCATTGTAAATCGTGTGT
GTCAAACATCGAGAGTGCTTTATCTACACTCCAGTACGTAAGCAGCATAGCAGTTTCTTTAGAGAATAGGTCTGCCATTGTAAAGTACAATGCCAGCTCTGCCACTCCAGAAGCACTGAGAAAAGCAATAGAGTCTGTTTCACCAGGGCAATATAAAGTTAGCATTGCAAGTGATGTTGAAAGTACCTCCAACTCTC-­‐-­‐-­‐CCTCCTCCTCATCTCTTCAAAAGGTTCCTTTGAACATAGTTAGCCAGCCTCTGACTCAAGAAACTGTGATAAATATTAGTGGAATGACTTGTAATTCTTGTGTACAGTCTATAGAAGGTTTGATATCAAAAAGGCCAGGTGTAAAATCTATA-­‐-­‐-­‐CGAGTCTCCCTTGCAAATAGCACTGGGACTGTTGAGTATGATCCACTGCT-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐GCAGAGTGACTGTCCTTGGCCTGGACCTTGTTGACTGTGAACTCTAATCAAGGC-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐TCTTGTAGAAGGGACACTTGTGACCCTTACTT-­‐AGAATCCAGTTTGGCTTAGTGTG-­‐-­‐-­‐-­‐-­‐-­‐TGAATTGAGAATATTGTTCTGGGATTTGGAATGCAACATTAATCACA-­‐TTAGCGGGCTTACT-­‐CTAATTTGTGTGTTGATAGCATGCAA-­‐A-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐CATG-­‐TTTTGTCTGCCCTCTTGCTTCTACTTTCTCCAGGGAAGCCGCCAAAGAGTGTCGACGTAGGAAAAAAGAATATGTCAAATGTCTCGAGAGCCGAGTCGCAGTGCTGGAAGTCCAGAAC-­‐AAGAAGCTTATAGAGGAACTGGAAACC-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐ATTTATATCATGTCTATTGTTTGCAAGAACAACAAAAAARTTACTTTCCACTGTACAGAGAAAGACTTAGTAGGAGATGTTCCTGAAGGTAGATACGGTCATTCCATTGATGTGGTGTATAGTCGAGGGAAAAGTATGGGTGTTCTCTTTGGAGGGCGGTCCTACATGCCTTCTACCCAAAGAACCACAGAAACATGGAATAGGGTAGCTGACTGCTTGCCCCATGTTTTCCTGGTAGATTTTGAATTTGCGTGTGCTACATCATACATACTTCCAGAACTTCAGGATGGGCTATCTTTTCATGTCTCCATTGCCAGAAATGATACCATTTACATTTTAGGAGGACACTCGCTTGCCAGTAATAGCCGCCCTGCCAATCTGTACAGAATAAGGGTTGATCTTCCCCTGGGTAGCCCAGCTGTGAGTTGCACAATTTTA-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐TTGAGCGACGACCCAGATGGCACCTGGA-­‐-­‐-­‐GTGAGCGGAGCCCCTCCAGGATGAGCAGTGCTGGTGTCAGGCCTAAAGAAGCCAAAGGGGACCACGAGCCGGCCAGCACTCCGGATTCGGATGACAGCCAATCCGTGCAGAATCCAGGCAGGAAGTTCTTCAGAAAGCCGCGCATTTCTGGGGAAGATGACAGAGGTCACCTTGCTGACGGCCACACAAT-­‐-­‐-­‐GGAAGTCCAGAGTGACTCCACAGAAAACTCCAAGTCTCAGGAGGCTGGTCTCGGCCGGTCCAGGGAGGACAGTGACAGCGACTCTCAGGAGGACAGCACAGAGAGCCCGTCCCAGGAAGACAATTCCAATGGACAAGACTCCAGCAGCGAGTCCAGC-­‐-­‐-­‐GAAGAGGCTGACCGGCCAT	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CCGAGTTTGAGGTGCTCAAGGCCTTCGTGGTGAGCACGATGGAGAGGTTGCACATCTCCCAGAAGCGCATCCGCGTGGCCGTGGTCGAGTACCACGACGGCTCCCACGCCTACGTCGAGCTCAGGGCCCGGAGGCGGCCCTCGGAGCTACGCCACCTTGCCAGCCAGGTGAAGTATGCGGGCAGCCAGGTGGCCTCCACGAGTGAGGTCTTGAAGTACACCCTCTTCCAGATCTTCGGCAAGGTTGACCGGCCCGAAGCCTCCCGYGTCGCGCTGCTCCTCACCGCCAGCCCGGAGCCCCCACGCATGGCGCGCAACCTG-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐GTCCGTTACGTC-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐CAGGGCTTGGCTGTGGGTTTCCAGGCATTTATAAAAAAACAGCCCAAGTACCTCAAGTTGGGAGCTATTGATGTGGAGCGTCTAAAGAACACACCAGTCAAATCTCCAGAAGGGTCACAGAAAAGGAGCCCCTCATCTACCAATGATTTAACGGCCACTTTCATCATTGATGGCATGCATTGTAAATCGTGTGTGTCAAACATCGAGAGTGCTTTATCTACACTCCAGTACGTAAGCAGCATAGCAGTTTCTTTAGAGAATAGGTCTGCCATTGTAAAGTACAATGCCAGCTCTGCCACTCCAGAAGCATTGAGAAGAACAATAGAGTCTGTTTCACCAGGGCAATATAAAGTTAGCATTGCAAGTGATGTTGAAAGTACCTCCAACTCTC-­‐-­‐-­‐CCTCCTCCTCATCTCTTCAAAAGGTTCCTTTGAACATAGTTAGCCAGCCTCTGACTCAAGAAACCGTGATAAATATTAGTGGAATGACTTGTAATTCTTGTGTACAGTCTATAGAAGGTTTGATATCAAAAAGGCCAGGTGTAAAATCTATA-­‐-­‐-­‐CGAGTCTCCCTTGCAAATAGCACTGGGACTGTTGAGTATGATCCACTGCT-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐GCAGAGTGACTGTCCCTGGCCTGGACCTTGTTGACTGTGAACTCTAATCAAGGC-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐TCTTGTAGAAGGGGCACTTGTGACCCTTACTT-­‐AGAATCCAGTTTGGCTTAGTGTG-­‐-­‐-­‐-­‐-­‐-­‐TGAATTGAGAATATTGTTCTGGGATTTGGAATGCAACATTAATCACA-­‐TTAGCAGGCTTACT-­‐CTAATTTGTGTGTTGGTAGCATGCAA-­‐A-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐CATG-­‐TTTTGTCTGCCCTCTTGCTTCTACTTTCTCCAGGGAAGCCGCCAAAGAGTGTCGACGTAGGAAAAAAGAATATGTCAAATGTCTGGAGAGCCGAGTCGCAGTGCTGGAAGTCCAGAAC-­‐AAGAAGCTTATAGAGGAGCTGGAGACC-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐ATTTATATCATGTCTATTGTTTGCAAGAACAACAAAAAAGTTACTTTCCACTGTACAGAGAAAGACTTAGTAGGAGATRTTCCTGAAGGTAGATAYGGTCATTCCATTGATGTGGTGTATAGTCGAGGGAAAAGTATGGGTGTTCTCTTTGGAGGGCGGTCCTACATGCCTTCTACCCAAAGAACCACAGAAACATGGAATAGGGTAATTGACTGCTTGCCCCATGTTTTCCTGGTAGATTTTGAATTTGTGTGTGCTACATCATACATACTTCCAGAACTTCAGGATGGGCTATCTTTTCATGTCTCCATTGCCAGAAATGATACTATATACATTTTAGGAGGACACTCACTTGCCAGTAATATCCGCCCTGCTAATCTGTACAGAATAAGGGTTGATCTTCCCCTGGGTAGCCCAGCTGTGAGTTGCACAATTTTAGAGGAGCACTGGGTGGGAGGCGGCAGTGAGGGAGACAGCAGCCACGGGG-­‐-­‐-­‐ACGGGTCTGAGTTTGATGAT-­‐-­‐-­‐GAAGGCATGCTGAGCGACGACCCAGATGGCGCCTGGA-­‐-­‐-­‐GTGAGCGAGGCCCCTCCAGGATGAGCAGTGCTGGTGTCCGGTCTAAAGAAGCTAAAGGGGACAATGAGCTGGCCAGCACCCCAGATTCCGATGACAGCCAATCCGTGCAGAATCCAGGCAGGAAGTTCTTCAGAAAGCCCCGCATTTCTGGGGAAGATGACCGAGGTCACCTTGCTGGCAGCAACACAAT-­‐-­‐-­‐GGAAGTCCAGAGTGACTCCACAGAAAACTCCAAGTCTCAGGAGGCCGGTCTAGGCCTCTCCAGGGAGGAAAGTGACAGCGACTCCCAGGAGGACAGCACAGACAGTCCGTCCCAGGAAGACAGTTCCRATGGACACGACTCCHGCAGCGAGTCCAGC-­‐-­‐-­‐GAAGAGGCTGACCGGCCAT	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CATCCTCACCGTGTGGCTCATCGCAGCCATCATCTCGCTGCCGCCCCTCATCTACAAGGGCGACCAGGACCCCCAAACCCACGAGCGCCCCCAATGCAAGCTCAACCAAGAGGCCTGGTACATCTTGGCCTCCAGCATCGGGTCGTTTTTTGCACCCTGCCTCATCATG-­‐ATCCTCGT-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐TTCATGGACATGGAGTGCTTCATGATTCTGAACCCCAGCCAGCAGCTGGCCATCGCTGTGCTGTCCCTCACACTGGGCACCTTCACGGTCCTGGAGAACCTGCTGGTGCTCTGTGTCATCCTGCACTCACGCAGCCTCCGCTGCCGGCCTTCCTACCACTTCATTGGCAGCCTGGCAGTGGCTGACCTCCTGGGCAGCGTCATTTTTGTCTACAGCTTTGTCGACTTCCATGTGTTCCACCGTAAGGATAGCCCCAATGTGTTTCTGTTCAAACTGGGTGGCGTCACGGCCTCCTTCACAGCCTCCGTAGGCAGCCTGTTCCTCACAGCCATCGACAGGTACATATCTATTCACAGGCCCCTGGCCTATAAGAGGATCGTCACCAGGCCCAAGGCCGTGGTGGCCTTTTGCCTGATGTGGACCATCGCAATTGTCATTGCTGTGCTGCCCCTCCTCGGCTGGAACTGCACCTGATGAAAAGACTGAAGGCTCTGACACGGACAGACTTCTCAACAATGAACA-­‐-­‐-­‐TCAGAGATCACTTAACATYCTTGGGGCCAAGGATGATGATTCTGGGCGTACCAGCTGTTATGACCCTGACATTCTGGAAACTGATTTCCCAGCCAGTGACATGTGTGATGGTGCCTCAGGGGTTGCTCAGCCACAGAGGTTAAAAGGGGAAGTTGATCTMTTGTGCCTTGATCAGAAAAATCAAAATAACCTACCTTA-­‐-­‐-­‐TGATGCTTCTCCTG-­‐-­‐-­‐CCACTCAGCAGCCCAGCACTACCCTAAC-­‐-­‐-­‐AGAGGAAGACAAACCACAACCACTTCTTACTAGTGAAACAGAGTCAACCCACCAACTTGCCTCCATGCAGATCAGCAGTCCTAGTTCCCTGGCCAACATCGACTTTTATGCCCAAGTAAGTGACATTACACCAGCAGGGAGTGTAGTCCTTTCCCCAGGCCAAAAGAGCAAGGCAGGGATACCCCCATGCGACATCATGC-­‐-­‐-­‐ATCCAGAAGTGATCTCAGTCTGCCAAGCCAATTACAACCTGGACAGTGCCTACTTCTGTGAGGCAGATGCCAAAAAGTGCATT-­‐GCTGTGGCCCCTCACATGGAAGCCAAGTCCAATGTAGAG-­‐-­‐-­‐CCCAGCTTTAACCTATGAACCCAGCAC-­‐-­‐-­‐CCTTGAGACGTCCCAGCAAGCCTCCGCATTCACCAACCTCCCCCACGATGAACTGCTGCTCCAGGTGCAGAAGAACATTCGCCATGAGGTCCTGGAGGGCAACGTGGGTTATCTACGAGTGGATGACCTCCCGGGCCAGGAGGTACTGAGTGAACTTGGGGAGTTCCTGGTGGCTCACGTGTGGAGGAAGCTCATGGGCACCTCCGCCTTGGTCCTGGATCTCCGCCACTGCACCGGGGGCCACGTCTCTGGCATCCCCTATGTCATCTCCTATCTGCATCCTGGGAATACCGTCGTGCATGTGGACACCATCTACGACCGCCCCTCCAACACCACCACGGAGATCTGGACCCTGCCCAAGGTCCTGGGAGAGAGGTACAGCGCTGACAAGGATGTGGTGGTACTCACCAGCAGCCGCACGGGAGGCGTGGCCGAGGACATCGCCTACATCCTCAAGCAGATGCGCAGGGCCATCGTGGTGGGTGAGCGCACGGAGGGGGGCGCCCTGGACCTCCAGAA-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐ACGACTTCCCCCTGGATGTTTCCCTCCCGCCAGGTGTGGCCTGAGGACCATGTGTTCATTTCCACGCCAAGCTTCAACTACACAGGCCATGACTTTCAGCGCTTCTTTACGGACCTTCACTTTGAGGAAGGCTGGTACATGTGGCTACAGTCACGTGACCTGCTGGCAGGGCTCCCGGCACCTGGCGTAGAAGTATACTGTCTGTATGGCGTGGGCCTGCCCACACCCCGTACCTACATCTATGACCACAGCTTCCCCTACAAAGACCCTGTGGCTGCGCTCTACGAGGACGGTGATGACACAGTAGCCACACGCAGCATGGAGCTCTGTGGCCAGTGGCAGGGCCGCCA-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐TTAGAAAGGATCCAACCAAGCAGATGGGCCAAAAGCAAGGAAGCATGTCAAGATGGGCAGATCGCCAGCCCCGAGAGGAAGGTGGGTCTGAGTGCTGGTCCCCTCTCTGGGAGACAAACATTGAATGAACAGAAACCTGTGTGCTCCGAGACTCCTGCAGGTAATGAAGGTCCTGCTTGGTTAACCCGAAACAGCAGCATTCTGAAGGTAAACGAATGGTTTTCCAGAAGTGGTGAGTTGTTAACTTATGCTGATACAGACAGCGTGAGGGGCGAATCAGATGCCGAAGTAGCTGGAGCTGTACAAGTTGTCGGTGAAGTAAGCGGATATTCCTGTTCTTCCAAGAGAACGGGCGTCCTGGACACAGATGCTTGTCCTGCTGTGCTATGTCAAAGTGAGACCGTCTGCTCCAAACC-­‐-­‐-­‐
AGAGAGTGATATCAAAGATAAAATATTTGGGAAAACCTATC-­‐-­‐-­‐ATAAGAAGGCAGGCCTCACCAGTTTGAACCATGTGACTGAAAATCTAATTCCAGGAGCATTTGCTGCACAACCACAAATAACACAAGAGCATCCTT-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐GGTG-­‐-­‐-­‐-­‐-­‐-­‐-­‐CACGGATGCCTCGCTCAGCTCAACCACGCCCTACGTGGAGGACACCCCCGAGCCGCCCCTGCATGAGTTCTACTGCAGCAAGCTGCTGGATCTGGTCTTCCTGCTGGACGGCTCCTCCAGGCTGTCCGAGGCCGAGTTTGAGGTGCTCAAGGCCTTCGTGGTGAGCACGATGGAGAGGTTGCACATCTCCCAGAAGCGCATCCGCGTGGCCGTGGTCGAGTACCACGACGGCTCCCACGCCTACGTCGAGCTCAGGGCCCGGAGGCGGCCCTCGGAGCTACGCCACCTTGCCAGCCAGGTGAAGTATGCGGGCAGCCAGGTGGCCTCCACGAGTGAGGTCTTGAAGTACACCCTCTTCCAGATCTTCGGCAAGGTTGACCGGCCCGAAGCCTCCCGCGTCGCGCTGCTCCTCACCGCCAGCCCGGAGCCCCCACGCATGGCGCGCAACCTG-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐GTCCGTTACGTC-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐CAGGGCTTGGCTGTGGGTTTCCAGGCATTTATAAAAAAGCAGCCCAAGTACCTCAAGTTGGGAGCTATTGATGTGGAGCGTCTAAAGAACACACCAGTCAAATCTCCAGAAGGGTCACAGAAAAGGAGCCCCTCATCTACCAATGATTTAACGGCCACTTTCATCGTTGATGGCATGCATTGTAAATCGTGTGTGTCAAACATCGAGAGTGCTTTATCTACACTCCAGTACGTAAGCAGCACAGCAGTTTCTTTAGAGAATAGGTCTGCCATTGTAAAGTACAATGCCAGCTCTGCCACTCCAGAAGCATTGAGAAAAACAATAGAGTCTGTTTCACCAGGGCAATATAAAGTTAGCATTGCAAGTGATGTTGAAAGTACCTCCAACTCTC-­‐-­‐-­‐CCTCCTCCTCATCTCTTCAAAAGGTTCCTTTGAACATAGTTAGCCAGCCTCTGACTCAAGAAACCGTGATAAATATTAGTGGAATGACTTGTAATTCTTGTGTACAGTCTATAGAAGGTTTGATATCAAAAAGGCCAGGTGTAAAATCTATA-­‐-­‐-­‐CGAGTCTCCCTTGCAAATAGCACTGGGACTGCTGAGTATGATCCACTGCT-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐GCAGAGTGACTGTCCCTGGCCTGGACCTTGTTGACTGTGAACTCTAATCAAGGC-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐TCTTGTAGAAGGGGCACTTGTGACCCTTACTT-­‐AGAATCCAGTTTGGCTTAGTGTG-­‐-­‐-­‐-­‐-­‐-­‐TGAATTGAGAATATTGTTCTGGGATTTGGAATGCAACATTAATCACA-­‐TTAGCAGGCTTACT-­‐CTAATTTGTGTGTTGGTAGCATGCAA-­‐A-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐CATG-­‐TTTTGTCTGCCCTCTTGCTTCTACTTTCTCCAGGGAAGCCGCCAAAGAGTGTCGACGTAGGAAAAAAGAATATGTCAAATGTCTGGAGAGCCGAGTCGCAGTGCTGGAAGTCCAGAAC-­‐AAGAAGCTTATAGAGGAGCTGGAGACC-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐ATTTATATCATGTCTTTTGTTTGCAAGAACAACAAAAAAGTTACTTTCCACTGTACAGAGAAAGACTTAGTAGGAGATATTCCTGAARGTAGATATGGTCATTCCATTGATGTGGTGTATAGTCGAGGGAAAAGTTTGGGTGTTCTTTTTGGAGGGTGGTCTTCCCTGCCTTCTACACAAAGAACCACAGAAACRTGGAATGGMGGAATTGACTGCTTGCCCCATGTTTTCCTGGTWGATTTTGAATTTGTGTGTGCTACATCWTACATACTTCCAGAACTTCAGGATGGGYTATCTTTTCATGTCTCCATTGCCAAAAATGATACCATATACATTTTAGGAGGACACTCACTTGCCAGTAATATCCGCCCTGTTAATCTGTACAGAATAAGGGTTGATCTTCCCCTGGGTAGCCCAGCTGTGAGTTGCATCTTTTTAGAGGAGCACTGGGTGGGAGGCGGCAGTGAGGGAGACAGCAGCCACGGGG-­‐-­‐-­‐ACGGGTCTGAGTTTGATGAT-­‐-­‐-­‐GAAGGCATGCTGAGCGACGACCCAGATGGCGCCTGGA-­‐-­‐-­‐GTGAGCGAGGCCCCTCCAGGATGAGCAGTGCTGGTGTCCGGTCTAAAGAAGCTAAAGGGGACAATGAACCGGCCAGCACCCCAGATTCCGATGACAGCCAATCCGTGCAGAATCCAGGCAGGAAGTTCTTCAGAAAGCCCCGCATTTCTGGGGAAGATGACCGAGGTCACCTTGCTGGCAGCARCACAAT-­‐-­‐-­‐GGAAGTCCAGAGTGACTCCACAGAAAACTCCAAGTCTCAGGAGGCTGGTCTAGGCCTATCCAGGGAGGAAAGTGACAGCGACTCCCAGGAGGACAGCACAGACAGTCCGTCCCAGGAAGACAGTTCCAATGGACACGACTCCAGCAGCGAGTCCAGC-­‐-­‐-­‐GAAGAGGCTGACCGGCCAT	  
	   Allactaga_elater	  	  	  	  	  	  	  	  	  CTCTTCACCATTTTCGGCAACGCGCTGGTCATTCTGGCTGTGATGACCAGCCGCTCGCTACGCGCACCACAGAACCTGTTTCTGGTGTCCCTGGCTGCTGCGGACATTCTGGTGGCCACGCTTATCATTCCTTTTTCTCTAGCCAACGAGCTGCTGGGCTACTGGTACTTCCGGCGCACTTGGTGCGAGGTCTACCTGGCGCTCGACGTGCTCTTCTGCACCTCGTCCATCGTGCACCTGTGTGCCATCAGTCTGGACCGGTACTGGGCAGTGAGCCGCGCGCTAGAGTACAACTCCAAGCGCACCCCGCGCCGCATCAAATGCATCATCCTCACCGTGTGGCTCATCGCAGCCATCATCTCGCTGCCGCCCCTCATCTACAAGGGTGATCAGGGCCCCCAAACCCACGAGCGCCCCCAATGCAAGCTCAACCAAGAGGCCTGGTACATCTTGGCCTCCAGCATCGGGTCTTTTTTTGCACCCTGCCTCATCATG-­‐ATCCTCGT-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐TTCATGGACATGGAGTGCTTCATGATTCTGAACCCCAGCCAGCAGCTGGCCATCGCTGTGCTGTCCCTCACACTGGGCACCTTCACAGTCCTGGAGAACCTGCTGGTGCTGTGTGTCATCCTGCACTCACGCAGCCTCCGCTGCCGGCCTTCCTACCACTTCATTGGCAGCCTGGCAGTGGCTGACCTCCTGGGCAGCGTCATTTTCGTCTACAGCTTTGTCGACTTCCATGTGTTCCACCGTAAAGATAGCCCCAATGTGTTTCTGTTCAAACTGGGCGGGGTCACGGCCTCCTTCACGGCCTCCGTAGGCAGCCTGTTCCTCACGGCCATCGACAGGTACATATCTATTCACAGGCCCCTGGCCTATAAGAGGATTGTCACCAGGCCCAAGGCCGTGGTGGCCTTTTGTCTGATGTGGACCATCGCAATTGTCATTGCTGTGCTGCCCCTCCTCGGATGGAACTGCACCTGATGAAAAGACTGAAGGATCAGACACGGACAGACTTCTAAACAATGACCA-­‐-­‐-­‐TCAGAGATCACTTAACATCCTTGGGGCCAAGGATGATGATTCTGGACGTACCAGCTGTTATGACCCTGACATTCTGGAAACTGATTTCCCATCCAGTGACATGTGTGATGGTGCCTCGGGGGTCGCTCAGCCACAGAGGTTAAAAGGGGAAGCTGATCTCTTGTGCCTTGATCAGAAAAATCAAAATAACCTACCTTA-­‐-­‐-­‐TGATGCTTCTCCTG-­‐-­‐-­‐CCACTCAGCAGCCCAGCATTACCCTAAT-­‐-­‐-­‐AGAGGAAGACAAACCACGGCCACTTCTTACTAGTGAAACAGAGTCAACCCACCAACTYGCTTCCATGCAAATCAGCAATCCTAGTTCCCTGGCCAACATTGACTTTTATGCCCAAGTAAGTGACATTACACCAGCAGGGAGTGTAGTCCTTTCTCCAGGCCAAAAGAGTAAGGCAGGGATACCCCCATGCGACATCATGC-­‐-­‐-­‐ATCCAGAAGTGATTTCAGTCTGCCAAGACAATTACAACATGGACAATGCCTACTTCTGTGAGGCAGATGCCAAAAAGCGCATT-­‐GCTGTGGCCCCTCACATGGAAGTCAAATCACATGTAG-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐TATGAGCCCAGCAC-­‐-­‐-­‐CCTTGAGACTGCCCAGCAAGCCTCAGCATTCGCCAACCTCAGCCACGATGAGCTGCTGATCCAGCTGCAGAAGAATATTCACCATGAGGTCCTTGAGGGCAACGTGGGTTATCTACGAGTGGATGACCTCCCGGGCCAGGAGGTACTGAGTGAACTTGGGGGATTCCTGGTGGCTCACGTGTGGAAGAAGCTCATGGGCACCTCCGCCTTGGTGCTGGATCTTCGCCACTGCACTAGAGGCCACGTCTCTGGCATCCCCTATGTCATCTCCTATCTGCACCCCGGGAATACCGTCGTGCACGTGGACACCATCTATGATCGCCCCTCCAACACCACCACGGAGATCTGGACCTTGCCCAAGGTCCTGGGAGAGAGGTACAGTGCTGACAAGGACGTGGTGGTTCTCACCAGTAGTCGCACAGGCGGGGTGGCCGAGGACATCGCCTACATCCTCAAGCAGATGCGCAGGGCCATTGTGGTGGGAGAGCGGACTGAGGGGGGCGCCCTGGATCTCCAGAA-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐ACGACTTCCCCCTGGATGTTTCCCTCCCGCCAGGTGTGGCCTGAGGACCATGTGTTCATTTCCACACCAAGCTTCAACTACACAGGCCATGACTTTCAGCGCTTCTTTACGGACCTTCACTTTGAGGAAGGCTGGTACATGTGGCTGCAGTCACGTGACCTGCTGGCAGGACTCCCAGCACCTGGTGTAGAAGTATACTGTCTGTATGGCGTGGGTCTGCCCACACCTCGCACCTACATCTATGACCACAGCTTCCCCTACAAGGACCCTGTGGCTGCACTCTATGAGGACGGTGATGACACAGTAGCCACACGCAGTATGGAGCTCTGTGGCCAGTGGCAGGGCCGCCA-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐TTAGAAAGGTTCCAACAAAGCAGATGGGCCAAAAGTAAGGAAGCATGTCATGATGGGCAGGTTG
CCAGCACCGAGAGGAAAGTGGGTCTGAGTGCTGGTCCCCTATCTGGGAGACTAGCATTGAATGAACAGAAATCTCTATGTGCCGAGACTCCTGCAGATAACGAAGATCTTGCTTGCCTAACCCGAAACAGCAGCATTCTGAAAGTGAATGAGTGGTTTTCTAGAAGTGATGAGTTGTTAACT-­‐-­‐-­‐-­‐-­‐-­‐GATACAAACAACATGAGGGGTAAATCAAATGCTGAAGTAACTGGGGCATTAGAAGTTTTCAATAAAGTAAGTGGATATTCCTATTCTTCCAAGAAAACGGGTGTCCCAGACACCGATCCTTGTCCTGCTTTACTGTGTCAAAGTGAGACAGTCTGCTCCAAACC-­‐-­‐-­‐AGAGAGTAATATCAAAGATAAAATATTTGGGAAAATCTATC-­‐-­‐-­‐ATAAGAAGGCAGGCCTCCCCAACTTGAACCATGTGACTCAAAATCTAATTCCAGGAGCATTTGCTGCAGAACAACAAATAACACAAGAGCATTCCT-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐GGTG-­‐-­‐-­‐-­‐-­‐-­‐-­‐CACAGATGTCCCAATCAGCCCTAGCACCCCGTATGTAGAAGACACACCCGAACCGCCCCTGCATGACTTCTACTGCAGTAAGCTGCTGGATCTGGTCTTCCTGCTGGACGGCTCCTCCCAGCTGTCTGAGGCTGAGTTTGAAGTGCTCAAGGCGTTTGTGGTAGGCACGATGGAGAGGCTGCACATCTCACAGAAACGCATCCGTGTGGCCGTCGTGGAGTATCACGATGGTTCCCACGCCTACATCGAGCTCAAGGCCCGGAAACGGCCCTCAGAGCTGCGACACATTGCCAGCCACGTGAAGTACGCTGGCAGCCAGGTGGCCTCCACTAGCGAGGTCTTGAAGTACACCCTGTTTCAAATATTCGGCAACATTGACCGGCCAGAAGCTTCCCGCATCACGCTGCTCCTCACTGCCAGCCAGGAGCCCCCGCGGATGGTCAGGAACCTG-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐GTCCGCTACGTC-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐CAGGGCTTGGCTGTGGGCTTCCAAGCATTTATCAAAAAACAGCCCAAGTACCTCAAGTTGGGAGCCATTGATGTGGACCTTCTAAAGAACACACCAGTCAAATCTCCAGAAGGGTCACATAAAAGGAGCCCTTCATGTACCAATGATTTAACGACCCCTTTCATCGTTGATGGCATGCATTGTAAATCGTGTGTGTCAAACATTGAGAATGCTTTATCTACACTCCAGTATGTAAGCCGCATAGCAGTTTCTTTAGAGAATAGGTCTGCCATCGTAAAGTACAATGCCAGCTCTGCCACTCCAGAAACATTGAGAAAAGCAATAGAGTCTGTTTCACCAGGGCAATATAAAGTTAGCATTGCAAGTGATGTTGAAAGTACCTCCAACTCTC-­‐-­‐-­‐CCTCCTCCTCATCTCTTCAAAAGGTTCCTTTGAACATAGTTAGCCAGCCTCTGACTCAAGAAACTGTGATAAATATTAGTGGAATGACTTGTAATTCTTGTGTACAGTCAATAGAGGGAATGATATCAAAAAGGCCAGGTGTAAAATCTATA-­‐-­‐-­‐CGAGTCTCCCTTGCAAATAGCACTGGGACTGTTGAGTATGATCCACTGCT-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐GCAGAGTGACTGTCCTTGGCCTGGACCTTGTTGACTGTGAA-­‐-­‐CTAATCAAGGC-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐TCTTGTAGAAGGCACACGTGTGGCCCTTACTT-­‐AGAACCCAGTTTGGCTTAGTGTG-­‐-­‐-­‐-­‐-­‐-­‐TGAATTGAGAATATTGTTCTGGGATTTGGAATGCAACATTAATCACA-­‐TTAGCAGGCTTACT-­‐CTAATTTGTGTGTTGATAGCATGCAA-­‐A-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐CATG-­‐TTTTGTCTGCCCTCTTGCTTCTACTTTCTCCAGGGAAGCCGCCAAAGAATGTCGACGTAGGAAAAAAGAGTATGTCAAATGTCTGGAGAGCCGAGTCGCAGTGCTGGAAGTCCAGAAC-­‐AAGAAGCTTATAGAGGAGCTGGAAACC-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐ATTTATATCATGTCTATTATTGGCAAGAACAACAAAAAAGTTACTTTCCACTGTACAGAGAAAGACTTAGTAGGAGATGTTCCTGAAGGTAGATACGGTCATTCCATGGATGTGGTGTATAGTCGAGGGAAAAGTATGGGCGTTCTCTTTGGAGGGCGATCCTACATGCCTTCTACCCAAAGAACCACAGAAACATGGAATAGGGTAGCTGACTGTCTGCCCCATGTTTTCCTGGTGGATTTTGAATTTGGGTGTGCTACATCATACATCCTTCCAGAACTTCAGGATGGGCTATCTTTTCATGTCTCTATTGCCAGAAATGATACCATTTACATTTTAGGAGGACACTCACTAGCCAGTAATATCCGCCCTGCTAATCTGTACAGAATAAGGGTTGATCTTCCCCTGGGTAGCCCAGCTGTGAGTTGCACAATTTTAGAGGAGCATTGGGTGGGAGGTGGCAGTGAGGGAGACAGTAGCCACGGGG-­‐-­‐-­‐ACGGGTCTGAGTTTGATGAT-­‐-­‐-­‐GAAGGAATGCTGAGTGACGACCCAG-­‐-­‐-­‐GCGCCAGGA-­‐-­‐-­‐GCGAGCGAAGTCCCTCCAGGATGAGCAGTGCTGGTGTCAGGTCCAAAGAATCGAAAGGGGACAA
TGAACCGGCCGGCCCTCCACATTGGGATGACAGCCAATCCGTGCAGAACCCGGGCAGGAAGTTCTTCAGGAAGCCTCGCATCTCTGAGGAAGACGACAGAGGTCACCTTGCTGACAGCAACACTAT-­‐-­‐-­‐GGAAGTCCAGAGTGACTCCACCGAGCACTCCAAGTCTCAGGAAGCTGCTCTCAGCCAATCTAGGGAGGAAAGTGACAGCGACTCTCAGGAGGACAGCACAGAGAGTCCGTCCCAGGAAGACAGTTCAAATGGACAGGACTCCAGCAGTGAGTCCAGC-­‐-­‐-­‐GAGGAAGTGGACCGGCCAT	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  CTCTTCACCATTTTCGGCAACGCGCTGGTCATTCTGGCGGTGATGACCAGCCGCTCGCTACGCGCACCACAGAACCTGTTTCTGGTGTCGCTGGCTGCTGCGGACATTCTGGTGGCCACGCTTATCATTCCTTTTTCTCTAGCCAACGAGCTGCTGGGCTACTGGTACTTCCGGCGCACTTGGTGCGAGGTCTACCTGGCGCTCGACGTGCTCTTCTGCACCTCGTCCATCGTGCACCTGTGTGCCATCAGTCTGGACCGGTACTGGGCAGTGAGCCGCGCGCTAGAGTACAACTCCAAGCGCACCCCGCGCCGCATCAAATGCATCATCCTCACCGTGTGGCTCATCGCAGCCATCATCTCRCTGCCGCCCCTCATCTACAAGGGTGATCAGGGCCCCCAAACCCACGAGCGCCCCCAATGCAAGCTCAACCAAGAGGCCTGGTACATCTTGGCCTCCAGCATCGGGTCTTTTTTTGCACCCTGCCTCATCATG-­‐ATCCTCGT-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐TTCATGGACATGGAATGCTTCATGATTCTGAACCCCAGCCAGCAGCTGGCCATTGCTGTGCTGTCCCTCACACTGGGCACCTTCACAGTCCTGGAGAACCTGCTGGTGCTGTGTGTCATCCTGCACTCACGCAGCCTCCGCTGCCGGCCTTCCTACCACTTCATTGGCAGCCTGGCAGTGGCTGACCTCCTGGGCAGCGTCATTTTTGTCTACAGCTTTGTCGACTTCCATGTGTTCCACCGTAAAGATAGCCCCAATGTGTTTCTGTTCAAACTGGGCGGGGTCACGGCCTCCTTCACAGCCTCCGTAGGCAGCCTGTTCCTCACGGCCATCGACAGGTACATATCTATTCACAGGCCCCTGGCCTATAAGAGGATCGTCACCAGGCCCAAGGCCGTGGTGGCCTTTTGTCTGATGTGGACCATCGCAATCGTCATTGCTGTGCTGCCCCTCCTCGGATGGAACTGCACCTGATGAAAAGACTGAAGGATCAGACACGGACAGACTTCTAAACAATGACCA-­‐-­‐-­‐TCAGAGATCACTTAACATCCTTGGGGCCAAGGATGATGATTCTGGGCGTACCAGCTGTTATGACCCTGACATTCTGGAAACTGATTTCCCATCCAGTGACATGTGTGATGGTGCCTCAGGGGTCGCTCAGCCACAGAGGTTAAAAGGGGAAGYTGATCTCTTGTGCCTTGATCAGAAAAATCAAAATAACCTACCTTA-­‐-­‐-­‐TGATGCTTCTCCTG-­‐-­‐-­‐CCACTCAGCAGCCCAGCATTACCCTAAC-­‐-­‐-­‐AGAGGAAGACAAACCACGGCCACTTCTTACTAGTGAAACAGAGTCAACCCACCAACTTGCTTCCATGCAAATCAGCAATCCTAGTTCYCTGGCCAACATTGACTTTTATGCCCAAGTAAGTGACATTACACCAGCAGGGAGTGTAGTCCTTTCTCCAGGCCAAAAGAGTAAGGCAGGGATACCCCCATGCGACATTATGC-­‐-­‐-­‐ATCCAGAAGTGATCTCAGTCTGCCAAGACAATTACAACATGGACAATGCCTATTTCTGTGAGGCAGATGCCAAAAAGCGCATT-­‐GCTGTGGCCCCTCACATGGAAGTC-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐TATGAGCCCAGCAC-­‐-­‐-­‐CCTTGAGACTGCCCAGCAAGCCTCAGCATTCGCCAACCTCACCCACGATGAACTGCTGATCCAGCTGCAGAAGAATATTCACCATGAGGTCCTTGAGGGCAACGTGGGYTATCTACGAGTGGATGACCTCCCGGGCCAGGAGGTACTGAGTGAACTTGGGGGATTCCTGGTGGCTCACGTGTGGAAGAAGCTCATGGGCACCTCCGCCTTGGTGCTGGACCTTCGCCACTGCACTAGAGGCCACGTCTCTGGCATCCCCTATGTCGTCTCCTATCTGCACCCCGGGAATACTGTCGTGCACGTGGACACCATCTATGATCGCCCTTCCAACACCACCACGGAGATCTGGACCTTGCCCAAGGTCCTGGGAGAGAGGTACAGCGCTGACAAGGACGTGGTGATTCTCACCAGTAGCCGCACAGGCGGGGTGGCCGAGGACATCGCCTACATCCTCAAGCAGATGCGCAGGGCCATCGTGGTGGGAGAGCGGACTGAGGGGGGCGCCCTGGATCTCCAGAA-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐ACGACTTCCCCCTGGATGTTTCCCTCCCGCCAGGTGTGGCCTGAGGACCATGTGTTCATTTCCACGCCAAGCTTCAACTACACAGGCCATGACTTTCAGCGCTTCTTTACGGACCTTCACTTTGAGGAAGGCTGGTACATGTGGCTGCAGTCACGTGACCTGCTGGCAGGACTCCCAGCACCTGGTGTAGAAGTAT
ACTGTCTGTATGGTGTGGGTCTGCCCACACCTCGCACCTACATCTATGACCACAGCTTCCCCTACAAGGACCCTGTGGCTGCACTCTATGAGGACGGTGATGACACRGTAGCCACRCGAAGCATGGAGCTCTGTGGCCAGTGGCAGGGCCGCCA-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐TTAGAAAGGTTCCAACAAAGCAGATGGGCCAAAAGTAAGGAAGCATGTCATGATGGGCAGATTGCCAGCACTGAGAGGAAAGTGGGTCTGAGTGCTGGTCCCCTCTCTGGGAGACTAGCATTGAATGAACAGAAATCTCTAYGTGCTGAGACTCCTGCAGATAACGAAGATCTTGCTTGCTTAACCCGAAACAGCAGCATTCTRAAAGTGAACGAGTGGTTTTCTAGAAGTGATGACTTGTTAACT-­‐-­‐-­‐-­‐-­‐-­‐GATACAAACAACACAAGGGATAARTCAAATGCTGAAGTAACTGGGGCATTAGAAGTTTTCAATAAAGTAAGTRGATATTCCTATTCTTCCAAGAAAATGGGTGTTCCAGACACTGATCCTTGTCCTGCTTTACTGTGTCAAAGTGAAACAGTCTGCTCCAAACC-­‐-­‐-­‐AGAGAGTAATATCAAAGATAAAATATTTGGGAAAATCTATCATAATAAGAAGGCAGGCCTCCCCAACTTGAACCGTGTGACTGAAAATCTAATTCCAGGAGCATTTGCTGCAGAACGACAAATAACACAAGAGCATTCCT-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐GGTG-­‐-­‐-­‐-­‐-­‐-­‐-­‐CACAGATGTCCCAATCAGCCCTACCACTCTGTATATAGAAGACACACCCGAGCCACCCTTGCACAACTTCTACTGCAGTAAGCTGCTGGATCTGGTCTTCCTGCTGGACGGCTCCTCCCAGCTGTCTGAGGCTGAGTTTGAAGTGCTCAAGGCGTTTGTGGTAGGCACGATGGAGAGGCTGCACATCTCGCAGAAGCGCATCCGCGTGGCCGTCGTAGARTATCAYGATGGCTCCCAYGCCTACATCGAGCTCAAGGCCCGGAAACGGCCCTCAGAGCTGCGACACATTGCCAGCCACGTGAAGTACGCTGGCAGCCAGGCGGCCTCCACTAGCGAGGTCTTGAAGTACACCCTGTTTCAAATATTCGGYAACATTGACCGGCCAGAAGCTTCCCGCATCACGCTGCTCCTCACTGCCAGCCAGGAGCCCCCGCGGATGGTCAGGAACCTG-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐GTCCGCTACGTC-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐CAGGGCTTGGCTGTGGGCTTCCAAGCATTTATCAAAAAACAGCCCAAGTACCTCAAGTTGGGAGCTATTGATGTGGAACGTCTGAAGAACACACCAGTCAAATCTCCAGAAGGGTCACAGAAAAGGAGCCCTTCATGTACCAATGATTTAACAACCACTTTCATTGTTGATGGCATGCATTGTAAATCGTGTGTGTCAAACATTGAGAGTGCTTTATCTACACTCCAGTATGTAAGCCGCATAGCAGTTTCTTTAGAGAATAGGTCTGCCATCGTAAAGTACAATGCCAGCTCTGCCACTCCAGAAACACTGAGAAAAGCAATAGAGTCTGTTTCACCAGGGCAATATAAAGTTAGCATTGCAAGTGATGTTGAAAGTACCTCCAACTCTC-­‐-­‐-­‐CCTCCTCCTCATCTCTTCAAAAGGTTCCATTGAATATAGTTAGCCAGCCTCTGACTCAAGAAACTGTGATAAATATTAGTGGAATGACTTGTAATTCTTGTGTACAGTCAATAGAGGGAATGATATCAAAAAGGCCAGGTGTAAAATCTATA-­‐-­‐-­‐CGAGTCTCCCTTGCAAATAGCACTGGGACTGTTGAGTATGATCCACTGTT-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐GCAGAGTGACTGTCCTTGGCCTGGACCTTGTTGACTGTGAA-­‐-­‐CTAATCAAGGC-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐TCTTGTAGAAGGGACACGTGTGGCCCTTACTT-­‐AGAACCCAGTTTGGCTTAGTGTG-­‐-­‐-­‐-­‐-­‐-­‐TGAATTGAGAATATTGTTCTGGGATTTGGAATGCAACATTAATCACA-­‐TTAGCAGGCTTACT-­‐CTAATTTGTGTGTTGATAGCATGCAA-­‐A-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐CGTG-­‐TTTTGTCTGCCCTCTTGCTTCTACTTTCTCCAGGGAAGCCGCCAAAGAATGTCGACGTAGGAAAAAAGAGTATGTCAAATGTCTGGAGAGCCGAGTCGCAGTGCTGGAAGTCCAGAAC-­‐AAGAAGCTTATAGAGGAGCTGGAAACC-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐ATTTATATCATGTCTATTATTTGCAAGAACAACAAAAAAGTTACTTTCCACTGTACAGAGAAAGACTTAGTAGGAGATGTTCCTGAAGGTAGATATGGTCATTCCATGGATGTGGTGTATAGTCGAGGGAAAAGTATGGGCGTTCTCTTTGGAGGGCGATCCTACACGCCTTCTACCCAAAGAACCACAGAAACATGGAATAGGGTAGCTGACTGTCTGCCCCATGTTTTCCTGGTGGATTTTGAATTTGGGTGTGCTACATCATACATCCTTCCAGAACTTCAGGATGGGCTGTCTTTCCATGTCTCTATTGCCAGAAATGA
TACCATTTACATTTTAGGAGGACACTCGCTAGCCAGTAATATCCGCCCTGCTAATCTGTACAGAATAAGGGTTGATCTTCCCCTGGGTAGTCCAGCTGTGAGTTGCACAATTTTAGAGGAGCATTGGGTGGGAGGTGGCAGTGAGGGAGACAGTAGCCACGGGG-­‐-­‐-­‐ACGGGTCTGAGTTTGATGAT-­‐-­‐-­‐GAAGGAATGCTGAGTGACGACCCAG-­‐-­‐-­‐GCGCCAGGA-­‐-­‐-­‐GCGAGCGAAGTCCCTCCAGGATGAGCAGTGCTGGTGTCAGGTCCAAAGAATGGAAAGGAGACAATGAACCGGCCGGTCCTCCTCATTGGGATGACAGCCAATCCGTGCAGAACCGGGGCAGGAAGTTCTTCAGGAAGCCCCGCATCTCTGAGGAAGACGACAGAGGTCACCTTGCTAACAGCAACACTAT-­‐-­‐-­‐GGAAGTCCAGAGTGACTCCACCGAACAGTCCAAGTCTCAGGAAGCTGCTCTCAGCCGATCTAGGGAGGAAAGTGACAGCGACTCTCAGGAGGACAGCACAGAGAGTCCGTCCCAGGAAGACAGTTCAAATGGACAGGACTCCAGCAGTGAGTCCAGC-­‐-­‐-­‐GAGGAAKCGGACCGGCCAT	  	   Salpingotus_koslovi	  	  	  	  	  	  CTCTTCACCATTTTCGGCAACGCGCTGGTCATTCTGGCCGTGTTGACCAGCCGCTCGCTCCGCGCACCACAGAACCTGTTTCTGGTGTCTCTGGCTGCGGCGGACATCCTGGTGGCCACGCTCATCATTCCTTTTTCTCTAGCCAACGAGCTGCTGGGCTACTGGTACTTCCGGCGCACTTGGTGCGAGGTCTACCTGGCGCTCGACGTGCTCTTCTGCACCTCGTCCATCGTGCACCTGTGTGCCATCAGTCTGGACCGGTACTGGGCAGTGAGCCGCGCGCTGGAGTACAACTCCAAGCGCACCCCGCGCCGCATCAAATGCATCATCCTCACCGTGTGGCTCATCGCAGCCATCATCTCGCTGCCGCCCCTTATCTACAAGGGCGATCAGGGTCCCCAAACCCACGAGCGCCCCCAGTGCAAGCTCAACCAAGAGGCCTGGTACATCTTGGCCTCCAGCATCGGGTCTTTCTTTGCACCCTGCCTCATCATG-­‐ATCCTCGT-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐TTCATGGACATGGAGTGTTTCATGATCCTGAACCCCAGCCAGCAGCTGGCCATCGCCGTGCTSTCCCTCACACTGGGCACCTTCACGGTGCTTGAGAACCTGCTGGTGCTGTGCGTCATCCTGCACTCRCGCAGCCTCCGCTGCCGGCCTTCCTACCACTTCATTGGCAGCCTGGCAGTGGCTGACCTCCTGGGCAGTGTCATTTTTGTCTACAGCTTCGTCGACTTCCACGTGTTCCACCGTAAAGACAGCCCCAATGTGTTTCTGTTCAAACTGGGTGGGGTCACCGCCTCCTTCACGGCCTCCGTGGGCAGCCTGTTCCTCACGGCCATCGACAGGTACATATCTATTCACAGGCCCCTGGCCTACAAGAGGATCGTCACCAGGCCCAAGGCCGTGGTGGCCTTTTGCCTGATGTGGACCATTGCCATTGTCATTGCTGTGCTGCCCCTCCTGGGCTGGAACTGCACCTGATGAAAAGACCGACGGCTCAGACACAGAGAGACTTCTCAACAATGACCA-­‐-­‐-­‐TCAGAGATCACTTCACATCCTTGCGGCCAAGGATGATGATTCTGGGCGTACCAGCTGTTATGATCCTGACATTCTGGAAACTGATTTCCCAGCCAGTGACATGTGTGATGGTGCTTCGGGGGTTGCTCAGCCACAGAGTTTAAAAGGGGAAGCTGATCTCTTGTGCCTTGACCAGAAAAATCAAAATAACTTACCTTA-­‐-­‐-­‐TGATGCTTCTCCTG-­‐-­‐-­‐CCACTCAGCAGCCCAGCATTACCCTAAC-­‐-­‐-­‐AGAGGAAGACAAACCACAACCACTTCTTATTAGTGAAACAGAGTCAACCCACCAACTTGCCTCCATGCAGTTGAG-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐TTCACTGGCCAACATTGACTTTTATGCCCAAGTAAGTGACATTACACCAGCAGGGAGTGTAGTCCTTTCCCCAGGCCAAAAGCATAAGGCAGGGATACCCCCATGTGACATCATGC-­‐-­‐-­‐ATCCAGAAGTGATCTCAGTCTGCCAAACCAATTACAACATGGACAGTGCCTACTTCTGTGAGGCAGATGCCAAAAAGTGCATT-­‐ACTGTAGCCTCTCACAAGGAAGTCCAATCACATGTAGAG-­‐-­‐-­‐CCCAGCTTTAAGCTATGAGCCCAGCACCCTCCTCGAGGCTTCCCAGCAAGCCTCCACATTCACCAACCTCACCCACGACGAACTGCTGGCCCAGCTGCAGAAAAACGTTCACCATGAGGTCCTGGAGGGCAACGTGGGCTACCTGCGTGTGGATGACCTCCCGGGCCAGGAGGTGCTGAGTGAGCTCGGGGGCTTCCTGGTGGCTCACGTGTGGAGGAAGCTCATGGACACGTCCGCCTTGGTGCTGGATCTTCGCCACTGTACCAGAGGCCACGTGTCGGGCATCCCCTACGTTATCTCCTACTTGCACCCCGGGAACACCGTCGTGCACGTGGACACCATCTATGACCGCCCCTCCAACACCACCACGGAGATCTGGACCTTGCCCAAGGTCCTGGGAGAGAGGTACAGCGCTGACAAGGACGTGGTGGTCCTCACCAGTAGTCGCACGGGAGGCGTGGCCGAAGACATYGCCTACATCCTCAAGCAGATGCGCAGGGCCATTGTGG?GGGTGAGAGGA
CGGAGGGGGGCGCCCTGGACCTCCAGAA-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐ACGACTTCCCCCTGGATGTTTCCCTCCCGCCAGGTGTGGCCTGAGGACCATGTGTTCATTTCCACGCCAAGCTTCAACTACACAGCCCATGACTTTCAGCGCTTCTTTACGGACCTTCACTTTGAGGAAGGCTGGTACATGTGGCTACAGTCACGTGACCTGCTGGCAGGACTCCCAGCACCTGGTGTAGAAGTATATTGTCTGTATGGTGTGGGTCTGCCCACACCCCGCACCTACATCTATGACCACAGCTTCCCCTACAAGGACCCTGTGGCTGCACTCTATGAGGACGGTGATGACACAGTAGCCACACGCAGCATGGAGCTCTGTGGCCGGTGGCAGGGCCGCCA-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐CATGTCATGATGGGCAGATTGCCAGCCCCGAGAGGAAGGTGGGTCTGAGTGCTGGTCCCCTCTCTGGAAGACAAACATTGAATGAACAGAGACCTCTATGCTCTGAGACTCCTGGAGATAATGAAGGTCTTGCTTGGTTATCCTCAAACAGCAGCATTCTGAAAGTGAACGAGTGGTTTTCCAGAAGTGATGAGATGTTAACTTTTGCTGACACAGATGACATGAGGGGTGAGTCAAATGCTGAAGTAGCTTGGGCATTAGAAGTTTCCAATGAAGTAAACGGATATCCCTATTCGTCCAAGAAAGCGGCCATCTCAGACACTGATCCTTGTCCTCCTTTACTATGTCAAAGTGAGAGAGTCTGCTCCAAACC-­‐-­‐-­‐AGAGAGTAATATCAAAGATAAAATATTTGGGAAAACCTATC-­‐-­‐-­‐AGAAGAAGGTAAGCCTCCCCAACTTGAACCATGCAACTGAAAATCTAATTCCAGGAGCATTTGCTGCAGAACCACAAATAACACAAGAGCATCCCT-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐GGTG-­‐-­‐-­‐-­‐-­‐-­‐-­‐CACAGATGTCCCGCTCAGCCCTACCACCCCATATGTAGAAGACACCCCCGAGCCACCCCTGCAYGACTTCTACTGCAGCAAGCTGCTGGATCTGGTGTTCCTGCTCGACGGCTCCTCCAGGCTGTCCGAGGCCGAGTTTGAAGCGCTCAAGGCCTTTGTGGTGAGCGTGATGGAGAGACTGCACATCTCGCAGAAGCGCATCCGTGTGGCCGTGGTGGAGTTCCACGATGGCTCCCATGCCTACATCGAGCTCAAGGCCCGGAAGCGGCCCTCGGAGCTGCGACGCATCGCYGGCCAGGTGAAGTATGCCGGCAGCCAGGTGGCCTCCACTAGCGAGGTCTTGAAGTACACGCTGTTTCAGATCTTTGACAAAGTCGACCGGCCAGAAGCCTCCCGCATCACTCTGCTCCTGACCGCCAGCCAGGAGCCCCCACGGATGGCCCGGAACCTG-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐GTCCGCTACGTC-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐CAGGGCTTGGCTGTGGGCTTCCACGCATTTATCAAAAAACAACCCAAGTACCTCAAGTTGGGAGCTATTGATGTGGAACGTCTAAAGAACACACCAGTCAAATCTCCAGAAAGATCACAGAAAAGGAGTCCCTCATCTACCAATGATTTAACAGCCACTTTCTTCGTTGATGGCATGCATTGTAAATCGTGTGTGTCAAACATCGAGAGTGCTTTATCTACACTCCAGTATGTAAGCAGCATAGCAGTTTCTTTAGAGAATAGGTGTGCCATTGTAAAGTACAAAGCCAGCTCTGCCACTCCAGAAACACTGAGAAAAGCAATAGAGGCTGTTTCACCAGGGCAATATAAAGTTAGTATTGCAAGTGATGTTGAAAGTACCTCCAACTCTC-­‐-­‐-­‐CCTCCTCCTCATCTCTTCAAAAGGTTCCTTTGAACTTAGTTAGCCAGCCTCTGACTCAAGAAACTGTGATAAATATTAGTGGGATGACTTGTAATTCTTGTGTACAGTCTATAGAGGGTTTGATATCAAAAAGGCCAGGTGTGAAATCTATA-­‐-­‐-­‐CGAGTCTCCCTTGCAAATAGCACTGGGAGTGTTGAGTATGATCCACTGCT-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐GCAGAGTGACTGCCCTTGGCCTGGACTTTGTTGACTGTGAGCTCTAATCAAGGC-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐TCTTGTAGAAGGGACACTTGTGACCCTAACTT-­‐AGAATCCAGTTTGGCTTAGTGTG-­‐-­‐-­‐-­‐-­‐-­‐TGAATTGGGAATATTGTTCTGGGATTTGGAATGCAACTTTAATCACA-­‐TTAGCAGGCTTACT-­‐CTAATTTGTGTGTCGATAGCATGCAA-­‐A-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐CATA-­‐TTTTGTCTGCCCTCTTGCTTCTGCTTTCTCCAGGGAAGCCGCCAAAGAATGTCGACGTAGGAAAAAGGAATATGTCAAATGTCTCGAGAGTCGGGTCGCAGTGCTGGAAGTCCAGAAC-­‐AAGAAGCTTATAGAGGAACTGGAAACC-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐ATTTATTTCATGTCTATTGTTTGCACAAACAACAAAAAATTTACTTCCCATTGTACAGAAAAAGACTTAGTAGG-­‐-­‐-­‐
TGTTCCCAAAGGTAGATATGGTCATTCAATGGATGTGGT?TACAGTATAGGTAAAAGTATGAGTGCTCTCTTTGGAGGGAGGTCCTACATGCCTTCTACCCAAAGAACCACAGAAACATGGAATAGGGTAGCTGACTGCCTGCCCCATGTTTTCCTGGTGGATTTTGAATTTGGGTGTGCTACATCATACATACATCCAGAGCTTCAGGATGGGCTATCTTTTTATGTCTCTGTTGCCAGAAATGATTCTATTTACATTTCAGGAGGACACATGCTTACCAATAATCTCTG?CCTGCTAATCTGTACAGAATAAGGGTGGATCTTGCCCTGGGTAGCCAAGCTGTGA-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐GAGGAGCATTGGGAGGGAGGTGGCAGCGAGGGAGACAGTAGCCACGGGG-­‐-­‐-­‐ATGGGTCTGAGTTTGACGAT-­‐-­‐-­‐GAAGGAATGCTGAGTGATGACCCAGATGGCACCAGGA-­‐-­‐-­‐TTGAACGAAGCCACTCCAGGATGAGCGGGGCCGGTGTCAGGTCCAAGGAATCTAAAGGGGACCATGAACCGGCCAGCCCTCGGGACTCGGATGATAGCCAACCCGTGGAGTATCCACGCAGGAAGTTCTTGAGAAAGTCCCGCATTTCCGAGGAGGACGACAGAGGTCACCTTACTTACAGCAACACTAT-­‐-­‐-­‐GGAAGTTCAGAGTGACTCCACAGAAAACCCCAAATCTCAGGAAGCTGGTCTGAGCCAATCCAGGGAGGAAAGTGAGAGCGACTCTCAGGAGGACAGCGCAGAGAGCCCGTCCCAGGAAGACAGTTCACATGGACAAGACTCCAGCAGTGAGTCCAGC-­‐-­‐-­‐GAAGAAGTGGACCAGCCAT	  	   Peromyscus_polionotus	  	  	  	  	  CTCTTCACCATTTTCGGCAACGCACTGGTCATTCTGGCTGTGTTGACCAGCCGCTCACTCCGTGCACCACAAAACCTCTTTCTGGTGTCACTGGCAGCCGCGGACATCCTAGTGGCCACCCTTATCATCCCTTTCTCTCTGGCCAACGAGCTGCTGGGCTACTGGTACTTTTGGCGCACATGGTGCGAGGTCTACCTGGCGCTGGATGTGCTCTTCTGTACCTCCTCCATCGTGCACCTGTGTGCCATCAGCCTGGACCGATACTGGGCAGTGAGCCGAGCACTGGAGTACAACTCCAAGCGCACGCCGCGCCGCATCAAATGCATCATCCTCACTGTGTGGCTCATTGCAGCCGTCATTTCTCTGCCGCCCCTCATCTATAAGGGCGACCAGCGCCCGGAGCCTCACGGGCTCCCCCAGTGTGAGCTCAACCAAGAGGCCTGGTACATCTTGGCTTCCAGCATCGGATCTTTCTTTGCTCCCTGCCTCATCATG-­‐ATCCTCGT-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐TTCATGGACATGGAGTGCTTTATGATTCTGAACCCCAGTCAGCAGCTGGCCATTGCCGTGCTCTCCCTCACACTGGGCACCTTCACCGTTCTGGAGAACCTGCTGGTTCTGTGCGTCATCCTTCACTCCCGCAGTCTCCGATGCCGGCCCTCCTACCACTTCATTGGCAGTCTGGCGGTGGCCGACCTCCTGGGAAGCGTCATTTTTGTCTACAGCTTTGTTGACTTCCATGTGTTCCACCGTAAAGACAGTCCCAATGTGTTTCTGTTCAAACTGGGTGGGGTCACAGCCTCCTTCACAGCTTCCGTGGGCAGCCTGTTCCTCACAGCCATTGACAGGTACATATCCATTCACAGGCCTCTGGCCTATAAGAGGATCGTCACCAGGCCCAAGGCCGTGGTGGCTTTTTGCCTGATGTGGACTATTGCAATAGTAATTGCTGTGCTGCCTCTCCTTGGCTGGAACTGCAGCAGATGAAAAGACTGAAGGGTCAGACACAGACAGACTCCTGAGTAATGCCCA-­‐-­‐-­‐TGAGAAATCACTCGGCATCCTTGGAGCAAAGGATGACGATTCTGGACGCACCAGCTGCTATGACCCTGACATTTTGGACCCTGATTTCCACACTAGTGACGTGTGTGATGGTACCTCAGAGTTTGCTCAGCCACAGAAGTTAAAAGAGGAAGCTGATCTCTTGTGCCTTGACCAGAAGAATCTGAAGAACTCGCCTTA-­‐-­‐-­‐TGGTGCTTCCCTCG-­‐-­‐-­‐GCTCTCTGCACCCCTGCATTACCCTAAC-­‐-­‐-­‐AACGGAAGACAAACCACAGCCACTTCTGAGGAGTGAAACTGAGTCAACCCACCAACCTGCCTCCACCCAGATGAGCAATCCTGCTTCATTGGCAAACATCGACTTTTATGCCCAAGTAAGCGACATTACACCAGCAGGCAGTGTGGTCCTTTCTCCAGGCCAAAAGATTAAGGCAGGGATGGCCCAGTGCAACATGCAGCCGCAACCTCAGGTGGCTGCGCCCTGCCAAGAAAATTACAACCTGAACAGTGCCTACTTCTGTGAGTCAGATGCCAAAAAGTGCATC-­‐GCTGTGACCCCTCACTTGGAAGCCACGCCATGTGTAAAA-­‐-­‐-­‐CCAAGCTTTAACCTATGAGCCCAGTAC-­‐-­‐-­‐CCTCGAGACGCCCCAGCAAGCGCCAACACTCACCAACCTCACCCGAGAAGAACTGTTGGTCCAGCTACAGAGGAACATCCACCATGAGGTTCTTGAGGGCAACGTGGGTTACCTACGAGTGGATGACCTCCCTGGCCAGGAGGTACTGAGTGAGCTGGGGGGGTTCTTGGTGGACCACGTGTGGAGGCAGCTCAT
GGACACCTCCTCCTTGGTGCTAGATCTCCGGAACTGTGCTGGTGGTCACATCTCTGGGATCCCTTATGTCATCTCCTACTTGCACCCTGGGAACACTGTCATGCACGTGGATACCATCTATGATCGCCCCTCTAATACCACCACCGAGATCTGGACCTTGCCCAAGGTCCTAGGGGAGAGATACAGTGCTGACAAAGACGTGGTAGTCCTCACCAGTGGACGTACCGGGGGCGTGGCTGAGGACATCGCCTACATCCTCAAGCAGATGCGCAGGGCCATCGTGGTGGGTGAGCGGACGGAGGGTGGTGCCCTGGACCTCCAGAA-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐ACGACTTCCCCCTGGATGTTTCCCTCCCGCCAGGTGTGGCCTGAGGACCATGTGTTCATTTCCACGCCAAGCTTCAACTACACGGGCCATGACTTTCAGCGCTTCTTTACGGACCTTCACTTTGAGGAAGGATGGTACATGTGGCTACAGTCACGTGACCTGCTGGCAGGACTCCCAGCACCTGGTGTGGAAGTATACTGTCTGTATGGCGTGGGTCTGCCCACACCCCGCACCTACATCTATGACCACAGTTTCCCCTACAAGGACCCTGTGGCTGCACTCTATGAGGACGGTGATGACACAGTGGCCACACGTAGCACTGAGCTCTGTGGTCAATGGCAAGGCCGCCA-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐TTAGAAAGGAGCCAACAGAACAGATGGGCTGAGAGTAAAGAAACATGTAATGATAGGCAGATTCCCAGCACTGAGAAAAAGGTAGATCTGGATGCTGAGTCCCTCTGTGGGAGGAAGAAATGGAATAATCAGGAAAGTCTGTGCCCTGAGAATGCTAGAGCTACCCAAGATGTTCCTTGGACGACACGAAATAGCAGCATTCAGAAAGTTAACGAGTGGTTCTCCAAGACTGGTGGAACGTTAGCTCCTGACGGCACTTCAGACAGGAGGCGGCAGGCAAATGCTGAGGCAGCTGCTGTGCTCGAAGTTTCCAGTGAAGTAGATGGGTGTTCCAGTTCTTTAAAGGAAACAGACTTCGTGGCCTCTGATCCCCATAATGCTTTAATGTATAAGAGCAAAAGAGACTTCTCCAAACCAGTAGAGAATGATATCAAAGATAAAATATTTGGGAAGACATATC-­‐-­‐-­‐AGAGAAAGGGAAGCCTCCCTCACTTGAACCATGTAACTGAAA-­‐-­‐-­‐-­‐-­‐-­‐TTCTAGGCACATATACTACAGAACCACAGATAACACAAGCGAACCCCT-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐GGTC-­‐-­‐-­‐-­‐-­‐-­‐-­‐AACAGATGCCCCAGTCAGCGCCACCACCCCATATGTTGAAGACACCCCTGAGCCACCCTTGCACAGCTTCCAATGCAGCAGGCTGCTAGATCTTGTCTTCCTGCTGGATGGCTCCTCCAGGCTGTCTGAGGCTGAGTTTGAGGTGCTCAAGACCTTTGTGGTGGGCATGATGGAGAGGCTGCATGTCTCTCAGAAGCGCGTCCGTGTGGCAGTGGTTGAGTACCACGATGGATCCCATGCCTACATTGAGCTCAAGGCTCGGAAGCGACCCTCAGAGCTTCGGCGCATTGCCAGCCAGGTTAAGTACGCGGGTAGCCAGGTAGCCTCTACCAGCGAGGTTTTGAAGTACACACTGTTCCAGATCTTTGGCAAAATCGATCGCCCTGAAGCCTCCCGCATCATTCTACTCCTGACTGCTAGCCAGGAGCCCCCACGGATGGCCAGGAATTTG-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐GTTCGCTATGTC-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐CAGGGCTTGGCTGTGGGCTTCCCAGCCTTCATAAAAAAGCAGCCCAAGTACCTCAAATTAGGAGCCATTGATGTTGAGCGCCTGAAGAACACAACGGTCAAATCCCCAGAAGGATCACAGCAAAAGAGCCCATCATATCCCAGTGATTCAACAGCCACATTCATCGTAGAGGGCATGCATTGTAAATCATGTGTGTCAAATATCGAAAGTGCTTTATCTACACTCCAGTATGTAAGCAGTATAGTCGTTTCTTTAGAGAATAGGTCAGCCATTGTAAAGTACAATGCAAGCTCAGTCACTCCAGAAATGCTGAGAAAAGCAATAGAGGCCGTTTCACCAGGGCAATACAGAGTTAGTATTGCAAATGAAGTTGAAAGTACCGCCAGCTCTC-­‐-­‐-­‐CCTCCAGCTCATCTCTTCAAAAGATGCCTTTGAACATAGTTAGCCAGCCTCTGACCCAAGAAACTGTGATCAACATTAATGGCATGACTTGTAATTCTTGTGTGCAGTCTATAGAGGGTGTCATATCAAAAAAGCCAGGTGTAAAATCCATC-­‐-­‐-­‐CATGTTTCCCTCGCAAATAGTACTGGGACTGTTGAATATGATCCTCTACT-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐GCAGAGTAACTGTGTTTGACTTGGACCTTGTTTACTGTGAACTCTAATCGAGGCAGGCGATACAGCA-­‐-­‐TCCTCCTAATGGCCGTGTGGACTTGTAGATGGGTCTCT-­‐-­‐TAACCCTTGCTTAAGAATCCAGTTTGGCGTAGGGTG-­‐-­‐-­‐-­‐-­‐-­‐TGAGTTGGGCATACTGTTCCACGGGTTGCAGCACAGCTCTGCTCACA-­‐TGACCAAGCTTGCT-­‐
CTG-­‐-­‐-­‐-­‐-­‐-­‐TTGTCAATAGCATGCAACA-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐TATG-­‐TTTTGTTTGCCCTTCTGCTTCTACTTTTTCCAGGGAAGCTGCTAAAGAATGTCGACGTCGAAAGAAAGAATATGTAAAGTGTCTGGAGAGTCGCGTTGCAGTGCTGGAAGTTCAGAAC-­‐AAGAAGCTTATAGAGGAACTTGAAACC-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐ATTTATATCATGTCTGTTGCTTGCAAGAACAACAAAAAAGTTACTTTCCGTTGTACAGAGAAAGATTTAGTAGGAGATGTCCCCGAAGCCAGATATGGTCATTCCATTGATGTGGTGTACAGTCGAGGGAAAAGTATGGGTGTTCTCTTCGGAGGACGATCATACATGCCTTCTACCCAGAGAACCACAGAAAAATGGAATAGTGTAACTGACTGCCTGCCCCATGTTTTCTTGGTAGATTTTGAATTTGGGTGTGCTACATCATACATTCTTCCAGAACTTCAGGACGGGCTGTCTTTTCATGTTTCTATTGCCAGAAATGATACGATTTACATTTTAGGAGGACATTCACTTGCCAATAACATCCGCCCTGCCAACCTGTATAGAATAAGGGTAGATCTCCCCCTGGGAAGCCCAGCAGTAAACTGCACGGTCTTGGAGGAACACTGGGTTGGAGGTGGCAGTGAGGGGGAGAGCAGCCATGGGG-­‐-­‐-­‐ACGGCTCTGAGTTTGATGATGAAGAAGGGATGCTGAGCGACGACCCCGAGGGCACCAGGA-­‐-­‐-­‐GCGACCGAGGCCACGCCAGGATGAGCAGCGCCGGCATCAGGTCCAAAGAATCCAAAGGGGACCTGGAGCTGGCGAGCGCTCAGGATCCAGATGACAGCCAGTCGGTGGACCCGCCAGGCAGCAAGTCCTTCAGAAGGTCCCAGGTCTCCGAGGAAGATGACCGAGGCGAGCGCCCAGACAGCAGGAGCAG-­‐-­‐-­‐GGAAACCCAGAGCGACTCCACAGAG-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐GACACCGTCTCCAAGGAGGACACCGCCGAGAGCCGGTCCCGGGAAGACAGTCCAGAGGGACAAGACACCAGCAGCGAGTCCAGC-­‐-­‐-­‐GAGGAGGCCGGCGGGCCAT	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  CTCTTCACCATTTTCGGTAACGCACTGGTCATTCTGGCTGTGTTGACCAGCCGCTCACTCCGTGCACCACAAAACCTCTTTCTGGTGTCACTGGCAGCCGCGGACATCCTAGTGGCCACCCTTATCATCCCTTTCTCTCTGGCCAACGARCTGCTGGGCTACTGGTACTTTTGGCGCACATGGTGCGAGGTCTACCTGGCGCTGGATGTGCTCTTCTGTACCTCCTCCATCGTGCACCTGTGTGCCATCAGCCTGGACCGATACTGGGCAGTGAGCCGAGCACTGGAGTACAACTCCAAGCGCACGCCGCGCCGCATCAAATGCATCATCCTCACTGTGTGGCTCATTGCAGCYGTCATTTCTCTGCCGCCCCTCATCTATAAGGGCGACCAGCGCCCGGAGCCTCACGGGCTCCCCCAGTGTGAGCTCAACCAAGAGGCCTGGTACATCTTGGCTTGCAGCATCGGATCTTTYTTTGCTCCCTGCCTCATCATG-­‐ATCCTCGT-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐TTCATGGACATGGAGTGTTTTAAGATTCTGAACCCCAGTCAGCAGTTGGCCATTGCCGTGCTCTCCCTCACACTGGGCACCTTCACCGTTCTGGAGAACCTGCTGGTTCTGTGCGTCATCCTGCACTCCCGCAGTCTCCGATGCCGGCCCTCCTACCACTTCATTGGCAGTCTGGCRGTGGCTGACCTCCTGGGAAGCGTCATTTTTGTCTACAGCTTTGTTGACTTCCATGTGTTCCACCGTAAAGACAGCCCCAATGTGTTTCTGTTCAAACTGGGTGGGGTCACGGCCTCCTTCACAGCTTCCGTGGGCAGCCTGTTCCTCACAGCCATTGACAGGTACATATCCATTCACAGGCCTCTGGCCTATAAGAGGATCGTCACCAGGCCCAAGGCCGTGGTGGCTTTTTGCCTGATGTGGACTATTGCAATAGTAATTGCTGTGCTGCCTCTCCTTGGCTGGAACTGCAGCAGATGAAAAGACTGAAGGGTCAGACACAGACAGACTCCTAAGTAATGCCCCATTTGAGAAATCACTCGGCATCCTTGGAGCAAAGGATGACGATTCTGGACGCACCAGCTGCTATGACCCTGACATTTTGGACCCTGATTTCCACACTAGTGACATGTGTGATGGTACCTCAGAGTTTGCTCAGCCACAGAAGTTAAAAGAGGAAGCTGATCTCTTGTGCCTTGACCAGAAGAATATGAAGAACTCGCCTTA-­‐-­‐-­‐TGGTGCTTCCCTCG-­‐-­‐-­‐GCTCTCTGCACCCCTGCATTACCCTAAC-­‐-­‐-­‐AACGGAAGACAAACCACAGCCACTTCTGAGGAGTGAAACTGAGTCAACCCACCAACCTGCCTCCACCCAGATGAGCAATCCCGCTTCACTGGCAAACATCGACTTTTATGCCCAAGTAAGCGACATTACACCAGCAGGCAGTGTGGTCCTTTCTCCAGGCCAAAAGATTAAGGCAGGGATGGCCCAGTGCAACATGCCGCCGCAACCTCAGGTGGCTGCGCCCTGCCAAGAAAATTACAACCTGAACAGTGCCTACTTCTGTGAGTCAGATGCCAAAAAGTGCATC-­‐GCTGTGACCCCTCACTTGGAGGCCACGCCATGTGTAAAAAC?CCAAGCTTTTACCTATGAGCCCA
GTAC-­‐-­‐-­‐CCTCGAGACGCCCCAGCAAGCGCCAACACTCACCAACCTCACCCGAGAAGAACTGTTGGTCCAGCTACAGAGGAACATCCACCATGAGGTTCTTGAGGGCAACGTGGGTTACCTACGAGTGGATGACCTCCCTGGCCAGGAGGTACTGAGTGAGCTGGGGGGGTTCTTGGTGGACCACGTGTGGAGGCARCTCATGGACACCTCCTCCTTGGTGCTAGATCTCCGGAACTGTGCTGGTGGTCACATCTCTGGGATCCCTTATGTCATCTCCTACTTGCACCCTGGGAACACTGTCATGCACGTGGATACCATCTATGATCGCCCCTCTAATACCACCACCGAGATCTGGACCTTGCCCAAGGTCCTAGGGGAGAGATACAGTGCTGACAAAGACGTGGTAGTCCTCACCAGTGGACGTACCGGGGGCGTGGCTGAGGACATCGCCTACATCCTCAAGCAGATGCGCAGGGCCATCGTGGTGGGTGAGCGGACGGAGGGTGGTGCCCTGGACCTCCAGAA-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐ACGACTTCCCCCTGGATGTTTCCCTCCCGCCAGGTGTGGCCTGAGGACCATGTGTTCATTTCCACGCCAAGCTTCAACTACACGGGCCATGACTTTCAGCGCTTCTTTACGGACCTTCACTTTGAGGAAGGATGGTACATGTGGCTACAGTCACGTGACCTGCTGGCAGGACTCCCAGCACCTGGTGTGGAAGTATACTGTCTGTATGGCGTGGGTCTGCCCACACCCCGCACCTACATCTATGACCACAGTTTCCCCTACAAGGACCCTGTGGCTGCACTCTATGAGGACGGTGATGACACAGTGGCCACACGTAGCACTGAGCTCTGTGGTCAATGGCAAGGCCACCA-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐TTAGAAAGGAGCCAACAGAACAGATGGGCTGAGAGTAAAGAAACATGTAATGATAGGCAGATTCCCAGCACTGAGAAAAAGGTAGATCTGGATGCTGAGTCCCTCTGTGGGAGGAAGAAATGGAATAATCAGGAAAGTCTGTGCCCTGAGAATGCTAGAGCTACCCAAGATGTTCCTTGGACGACACGAAATAGCAGCATTCAGAAAGTTAACGAGTGGTTCTCCAAGACTGGTGGAACGTTAGCTCCTGACGGYACTTCAGACAGGAGGCGGCAGGCAAATGCTGAAGCGGCCGCYGTGCTCGAAGTTTCCAATGAAGTAGATGGGTGTTCCGGTTCTTTAAAGGAAACAGACTTCGTGGCCTCTGATCCCCATAATGCTTTAATGTATAAGAGCAAAAGAGACTTCTCCAAACCAGTAGAGAATGATATCAAAGATAAAATATTTGGGAAGACATATC-­‐-­‐-­‐AGAGAAAGGGAAGCCTCGCTCATTTGAACCATGTAACTGAAA-­‐-­‐-­‐-­‐-­‐-­‐TTCTAGGCACATATACTACAGAACCACAGATAACACAAGCGAACCCCT-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐GGTC-­‐-­‐-­‐-­‐-­‐-­‐-­‐AACAGATGCCCCAGTCAGCGCCACCACCCCATATGTTGAAGATACCCCTGAGCCACCCCTGCACAGCTTCCAATGCAGCAGGCTGCTAGATCTTGTCTTTCTGCTGGATGGCTCCTCCAGGCTGTCTGAGGCTGAGTTTGAGGTGCTCAAGACCTTTGTGGTGGGCATGATGGAGAGGCTGCATGTCTCTCAGAAGCGCGTCCGTGTGGCAGTGGTTGAGTACCACGATGGATCCCATGCCTACATTGAGCTCAAGGCTCGGAAGCGACCCTCAGAGCTTCGGCGCATTGCCAGCCAGGTTAAGTACGCAGGTAGCCAGGTAGCCTCTACCAGCGAGGTTTTGAAGTACACACTGTTCCAGATCTTTGGCAAAATCGATCGCCCTGAAGCCTCCCGCATCATTCTACTCCTGACTGCTAGCCAGGAGCCCCCACGGATGGCCAGGAATTTG-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐GTCCGCTATGTC-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐CAGGGCTTGGCTGTGGGCTTCCCAGCCTTCATAAAAAAGCAGCCCAAGTACCTCAAATTAGGAGCCATTGATGTTGAGCGCCTGAAGAACACAACGGTCAGATCCCCAGAAGGATCACAGCAAAAGAGCCCATCATATCCCAGTGATTCAACAGCCACATTCATCATAGAGGGCATGCATTGTAAATCATGTGTGTCAAATATTGAAAGTGCTTTATCTACACTCCAGTATGTAAGCAGTATAGTCGTTTCTTTAGAGAATAGGTCAGCCATTGTAAAGTACAATGCAAGCTCAGTCACTCCAGAAATGCTGAGAAAAGCAATAGAGGCCGTTTCACCAGGGCAATACAGAGTTAGTATTGCAAATGAAGTTGAAAGTACCGCCAGCTCTC-­‐-­‐-­‐CCTCCAGCTCATCTCTTCAGAAGATGCCTTTGAACATAGTTAGCCAGCCTCTGACCCAAGAAACTGTGATCAACATTAATGGCATGACTTGTAATTCTTGTGTGCAGTCTATAGAGGGTGTCATATCAAAAAAGCCAGGTGTAAAATCCATC-­‐-­‐-­‐CATGTTTCCCTCGCAAATAGTACCGGGACTGTTGAATATGATCCTCTACT-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐
TAACTGTGTTTGACTTGGACCTTGTTTACTGTGAACTCTAATCGAGGCAGGCGATACAGCA-­‐-­‐TCCTCCTAATGGCCGTGTGGACTTGTAGATGGGTCTCT-­‐-­‐TAACCCTTGCTTAAGAATCCAGTTTGGCGTAGGGTG-­‐-­‐-­‐-­‐-­‐-­‐TGARTTGGGCATACTGTCCCACGGGTTGCAGCACAGCTCTACTCACA-­‐TGACCAAGCTTGCT-­‐CTG-­‐-­‐-­‐-­‐-­‐-­‐TTGTCAATAGCATGCAACA-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐TATG-­‐TTTTGTTTGCCCTTCTGCTTCTACTTTTTCCAGGGAAGCTGCTAAAGAATGTCGACGTCGAATGAAAGAATATGTAAAGTGTCTGGAGAGTCGCGTTGCAGTGCTGGTAGTTCAGAAC-­‐AAGAAGC-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐ATTTATATCATGTCTGTTGCTTGCAAGAACAACAAAAAAGTTACTTTCCGTTGTACAGAGAAAGATTTAGTAGGAGATGTCCCCGAAGCCAGATATGGTCATTCCATTGATGTGGTGTACAGTCGAGGGAAAAGCATGGGTGTTCTCTTCGGAGGACGATCATACATGCCTTCTACCCAGAGAACCACAGAAAAATGGAATAGTGTAGCTGACTGCCTGCCCCATGTTTTCTTGGTAGATTTTGAATTTGGGTGTGCTACATCATACATTCTTCCAGAACTTCAGGACGGGTTGTCTTTTCATGTTTCTATTGCCAGAAATGATACGATTTACATTTTAGGAGGACACTCACTTGCCAATAACATCCGCCCTGCCAACCTGTATAGAATAAGGGTAGATCTTCCCCTAGGAAGCCCAGCAGTAAACTGCACGGTCTTGGAGGAACACTGGGTTGGAGGTGGCAGTGAGGGAGAGAGCAGTCACGGGG-­‐-­‐-­‐ACGGCTCTGAGTTTGATGATGAAGAAGGGATGCTGAGCGACGACCCCGAGGGCACCAGGA-­‐-­‐-­‐GCGACCGAGGCCACGCCAGGATGAGCAGCGCCGGCATCAGGTCCAAAGAATCCAAAGGGGACCGGGAGCTGGCGAGCGCTCGGGATCCAGACGACAGCCAGTCTGTGGACCCGCCAGGCAGCAAGTCCTTCAGAAGGTCCCAGGTCTCCGAGGAAGATGACCGAGGCGAGCGTCCAGACAGCAGCAGCAG-­‐-­‐-­‐GGAAACCCAGAGCGACTCCACAGAG-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐GACACCGTCTCCAAGGAGGACACCGCCG-­‐GAGCCGGTCCCGGGAAGACAGTCCAGAGGGACAAGACACCAGCAGTGAGTCCAGCGAGGAGGAGGCCGGCGGGCCAT	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  CTCTTCACCATTTTTGGGAACTCACTGGTCATCCTGGCTGTGTTGACCAGCCGTTCCCTGCGCGCCCCACAAAACCTGTTCCTGGTGTCGCTGGCGGCCGCTGACATCTTGGTGGCCACGCTCATCATCCCTTTCTCGCTGGCCAATGAGCTGTTGGGCTACTGGTACTTCCGGCGCACGTGGTGCGAGGTTTACTTGGCGCTCGACGTACTCTTCTGTACTTCGTCCATTGTGCACCTGTGCGCCATCAGCCTGGATCGCTACTGGGCGGTGAGCCGCGCGCTGGAGTACAACTCCAAACGCACTCCGCGCCGCATCAAGTGCATCATCCTCACCGTGTGGCTCATCGCAGCCTTCATCTCGCTGCCGCCCCTCATCTACAAGGGTGACCAGGGACCCCAGCCCCACGGGCGCCCCCAATGCAAGCTCAACCAAGAGGCCTGGTACATYTTGGCCTCCAGCTTCGCGTCTTTCTTTGCACCCTGCCTTATCATG-­‐ATTCTTGT-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐TTCATGGACATGGAGTGCTTCATGATCCTCAACCCCAGTCAGCAGCTGGCCATCGCCGTACTGTCCCTCACACTGGGCACCTTCACGGTTCTGGAGAACCTGCTCGTGCTGTGTGTCATCCTCCACTCCCGCAGCCTCCGCTGCAGGCCTTCCTACCACTTCATCGGCAGCCTGGCCGTGGCAGACCTGCTGGGGAGTGTCATATTTGTCTACAGCTTCGTTGACTTCCACGTGTTCCACCGCAAAGACAGCCCCAATGTGTTTCTGTTCAAACTGGGTGGGGTCACGGCCTCCTTCACCGCCTCTGTAGGCAGCCTGTTCCTCACCGCCATCGACAGGTACATCTCCATTCACAGGCCACTGGCCTATAAAAGGATCGTCACCAGGCCCAAGGCTGTGGTGGCTTTCTGCCTGATGTGGACCATAGCTATTGTGATTGCCGTGCTGCCTCTCCTGGGCTGGAACTGCACTGGATGAAAAAACGGAAGGGTCAGATACAGACAGACTTCTAAACAGTGACCG-­‐-­‐-­‐TCAGAAATCACTGAATCTCCTTGGGGCAAAGGATGATGACTCTGGGCGTACCAGCTGTTATGAGCCTGATCTTCTAGAGACTGATTTCAATGCCAGTGACATAGATGATGGTACCTCAGAGGTGGCTCAGCCACAGAGGTTAAAAGGGGAAGCTGATCTCTTGTGCCTTGACCAGAAGAATCAAAATAAACCATCTTATCCTCATGCCTCCTCTG-­‐-­‐-­‐TCACTCACCGGCCTAGTGTAATCCGAGT-­‐-­‐-­‐
AGAGGAAGACAAACCACAACCACTTCTGACTGGGGAAACTGAGTCAGCTCCCCAAGTTGTCCCTACCCAGATAAACAATCCAAGTTCACTGGCAAACATTGACTTTTATGCCCAGGTAAGCGACATTACACCAGCAGGGAGTGTGGTCCTTTCTCCAGGCCAAAGGAATAAGGCAGGGACAGCCCAGAGCAGTGT-­‐-­‐-­‐GC-­‐-­‐-­‐ATGCAGAAGAAGTGTCACTCTGCCAAGCAAACTTCATCGCGGACAACGCCTACTTCTGTGAGTCAGATGCCAAGAAGTGCATC-­‐CCTTCCGCCCCTCACACAGAGGTGAAGGCACTCACAGAA-­‐-­‐-­‐CCTCGCTTTAACCTATGAACCCAGCAC-­‐-­‐-­‐CCTGGAGGCTCCCCGGCAAACCACAGCACCCAGCAACTTCACCCAAGAGGAGCTGCTAATGTGGCTGCAGGAGAAGATACACCATGAGGTCCTGGAGGGTAACGTGGGCTACCTGAGGGTGGATGACCTCCCAGGCCGGGAGGTGCTGAGCAAGCTCGGAGATTTCTTGGTGGCCCACGTGTGGAGCCAACTCATGGGCACCTCTGCCTTGGTGCTGGATCTCCGACATTGCACCAGCGGCCACGTCTCAGGAATCCCCTACGTCGTTTCCTACCTGCACCCTGGGAACACGGTCTTGCACGTGGATACCATCTACGATCGCCCCTCCAACACCACCACGGAGATCTGGACCCTACCCAAGGTCCTGGGAGAAAGGTACAGCGCTGAGAAGGATGTGGTGGTCCTCACCAGCGGCCGCACCGGAGGAGTGGCCGAGGACATCGCCTACATCCTCAAGCAGATGCGCAGGGCCATCGTGGTGGGGGAGCGGACCGAGGGGGGAGCCCTGGATCTCCAGAA-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐ACGACTTCCCCYTGGATGTTTCCCTCCCGCCAGGTGTGGCCTGAGGACCATGTGTTCATTTCCACGCCAAGCTTCAACTACACGGGCCATGACTTTCAGCGCTTCTTTACGGACCTTCACTTTGAGGAAGGATGGTACATGTGGCTACAGTCACGTGACCTGCTGGCAGGACTCCCAGCACCTGGTGTGGAAGTATACTGTCTGTATGGSGTGGGTCTGCCCACACCCCGCACCTACATCTATGACCACAGTTTCCCCTACAAGGACCCTGTGGCTGCACTCTATGAGGACGGTGATGACACAGTGGCCACACGTAGCACTGAGCTCTGTGGTCARTGGCAAGGCCGCCA-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐TTAGAAAGGAGCCAACAGAGCAGATGGATTGAACGTAAGGAAACGTGTCATGATAGGCAGATTCCCAGTGCAGAGACAAAGGTAGATCTGAATGCTGATCCCGGCTGTGGGTGTAAAGAA-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐TGTTCTGAGAATCCAAGAAGTACCCAAGATGTTCCCTGGATAACTCTAAATAGCAGCATTCAGAAAGTTAATGACTGGCTTACCAGAAGTGATGATATGCTAACTTCTGATGA-­‐-­‐-­‐-­‐-­‐-­‐CAGTGGGAAGTCTGAAACAAATGCTGAAGTAGATGGTACCTTAGAAGTTCCACATGAAGTAGATGGATATTCTGGTCCTTCAAAGAAAATAAACTTACTGGCCACTGATCCTCATACTTCTTTAGAGAGTAAAAG-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐CCTCAAAATAGTTTCAAGTAATATGGAAGATAAAATATTTGGTAAAACCTATC-­‐-­‐-­‐GGAGGAGGACAAGCCTCCCTAATTTGAACCATGTACCTGAAAATCTAATAAGAATAGCACTTCCTACAGAACCAAAGATA-­‐-­‐-­‐CAGGAGCAACCT-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐GGGA-­‐-­‐-­‐-­‐-­‐-­‐-­‐CRCGGAGGCCCCAGCCGTCACCCCGACCCCGGACGTGGAGGACACACCGGAGCCCCCGCTGCACGACTTCTACTGCAGCAAGCTCCTGGACCTGGTGTTCCTGCTGGACGGCTCGGCCAGGCTGTCGGAGGCCGAGTTCGAGGAGCTCAAGGGCTTCGTGGTGAGCGTGATGGAGCGGCTGCACATCTCCCAGAAGCGGATCCGCGTGGCCCTGGTGGAGTTCCACGACGGCTCGCACGCCTACCTCGAGCTCAGGGCCCGCCGGCGGCCGTCGGAGCTGCGGCGCGTGGCCAGCCACGTGAAGTACGTGGGCAGCCAGGTGGCGTCCACCAGCGAGGTGATGAAATACACGCTCTTCCAGATCTTCGGGCAAATCGATCGGCCCGAGGCCTCGCGCGTCACACTGCTCCTGACCGCCAGCCAGGAGCCGCCCCGCCTGGCCCGCAACCTG-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐GTCCGCTATCTC-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐CAGGGCCTGGCAGCAGGCTTCCCAGCATTTGTCAAAAAACAGCCCAAGTACCTGAAATTGGGAGCTATTGATGTCGAGCGCCTAAAGAACACACCAGTGAGATCTCCAGAAGGATCTCAGCAAAGGAGTCCCTCACACACCAGTGATTCTACAGCTACTTTCATCATAGATGGCATGCATTGTAAATCATGTGTGTCAAATATCGAAAGTGCTTTCTCTACACTCCAATATGTAAGCAGCATTGTCGTTTCTTTAGAGA
ATAGGTCTGCCACTGTAAAATACAATGCAAGTTCAGTCACTCCAGAAACTCTGAGAAAAGCAATAGAGGCTGTCTCACCAGGACAATATAGAGTTAGCATTGCAAGTGAAGTTGAGAGTACTTCCAACTCTT-­‐-­‐-­‐CCTCTGCCACTTCTCCTCAAAAGACACCTTTGARTACAGTTAGCCAGCCTCTGACTCAGGAAACCCTGATAAACATTGTTGGCATGACTTGTAATTCCTGCGTGCAGTCTATTGAGGGGGTCATATCAAAAAAGCCAGGTGTGAAATCCATC-­‐-­‐-­‐CGCGTCTCCCTAGCAAACAGCAATGGGACTGTGGAGTATGATCCTCTACT-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐GCAGAGTAACTGTCTCT-­‐-­‐-­‐-­‐-­‐-­‐GACCTTGTTTACTGGGAACTCTAACCAAGGCAGGCGATGCAGCGGTCCTTCTAGTCACCAGTGTGGACTTGTGGAAGGGACATTTGTGACCCTTA-­‐-­‐-­‐-­‐AGAATCCAGTTTGTCTGAGTGTGTGAAATTGAATTGGGAATATTGTTCCAAGATTTGGAGTACGTTTCTGATCACATTTACCAAGATTACT-­‐TCCACATATTTGTCAGTAGCATGCAAAAACAACAAAAACAATG-­‐-­‐TTTGTTTGCCCTTATGCCTCTACTTTTTCCAGGGAAGCTGCTAAAGAATGTCGACGTCGAAAGAAAGAATATGTGAAATGTCTGGAAAGTCGAGTTGCAGTGCTGGAAGTTCAGAAC-­‐AAGAAGCTTATAGAGGAACTTGAAACC-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐TTTTACAGTATGTCTCTTATTTGCAAGAACAACAAAAAAGTGACTTTCCAGTGCACAGAGAAAGACTTAGTAGGAGATGTTCCTGAAGCCAGATATGGCCATTCCATTGATGTGGTGTATAGTCGAGGGAAAAGCATGGGTGTTCTCTTTGGAGGGAGGTCATATATACCTTTTACTCAAAGAACCACAGAAAAATGGAACAGTGTAGCTGATTGTCTGCCTTATGTTTTCTTGGTGGATTTTGAATTTGGGTGTACTACATCATATATTCTCCCTGAACTTCAGGATGGACTATCTTTCCATGTCTCTCTTGCCAGAAATGATACTGTTTATATTTTAGGAGGACATTCCCTTGCTACTAATAGTCGGCCTGCCAACCTATACAGAATAAAGGTTGACCTTCCTTTGGGTAGCCCAGCTGTGAATTGCACAGTCTTAGAGGAGACCCATGTTGGAGGCRTCAGTGAAGGGGAGAGTAGCCATGGTG-­‐-­‐-­‐ATGGCTCTGAGTTTGATGAT-­‐-­‐-­‐GAAGGAATGCAGAGTGATGATCCAGACAGCATGAAGA-­‐-­‐-­‐GTGAGAGAGGCCACTCCAGGATTAGCAGCGCTGGCGTCAGGTCCAAGGGGTCCAAAGAGGTCAGCGAGCAGTTGAGCCCTCRGGACTCAGGCCACATCCTATCAGTAGAGTATCCCAGCAGGAAGTTTTTCAGTAAATCTCGAATTTCTGAGGAAGATGGTAGACATGAGCTGGCTGAGAGCCGCTCTAGGGAGGAAGTCCAGAGTGACTCGGTGGGGGACGCTGACTCCAAGGCAGCTGGCCTCAGCCAATCCCGGGAGGACAGTCAGAATGACTCTCAGGAAGACAGCCCTCAGACTCAGTCTCAAGAAGACAGTCAAGATGTCCAAGATTCCAGCAGTGAGTCCAGC-­‐-­‐-­‐CAAGAAGATGACCTGCCAT	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GTCCGCTACGTC-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐CAGGGCTTGGCTGTGGGCTTCCACGCATTTATCAAAAAACAGCCCAAGTACCTCAAGTTGGGAGCTATTGATGTGGAACGTCTAAAGAACACACCAGTCAAATCTCCAAAAGGATCACAGAAAAGGAGTCCCTCATCTACCAATGATTTAACGGCCACTTTCATCGTTGATGGCATGCATTGTAAATCGTGTGTGTCAAATATCGAGAGTGCTTTATCTACACTCCAGTATGTAAGCAGTATAGCAGTTTCTTTAGAGAATAGGTGTGCCATTGTAAAGTACAATGCCAGCTCTGCCACTCCAGAAACACTGAGCAAAGCAATAGAGGCTGTTTCACCAGGGCAATATAAAGTTAGTATTGCAAGTGATGTTGAAAGTACCTCCAACTCTC-­‐-­‐-­‐CCTCCTCCTCATCTCTTCAAAAGGTTCCTTTGAACTTAGTTAGCCAGCCTCTGACTCAAGAAACTGTGATAAATATTAGTGGGATGACTTGTAATTCTTGTGTACAGTCTATAGAGGGTTTGATATCAAAAAGGCCAGGAGTAAAATCTATA-­‐-­‐-­‐CGAGTCTCCCTTGCAAATAGCACTGGGACTGTTGAGTATGATCCACTGCT-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐GCAGAGTGAMTGCCCTTGGCCTGGACTTTGTTGACTGTGAACTCTAATCAAGGC-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐TCTTGTAGAAGGGACACTTGTGACCCTAACTT-­‐AGAATCCMGTTTGGCTTAGCGTG-­‐-­‐-­‐-­‐-­‐-­‐TGAATTGGGAGTATTGTTCTGGGATTTGGAATGCAACTTTAATCACA-­‐TTAGCAGGCTTACT-­‐CTACTTTGTATGTCAATAGCATGCAA-­‐A-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐CATG-­‐TTTTGTCTGCCCTCTTGCTTCTGCTTTCTCCAGGGAAGCCGCCAAAGAATGTCGACGTAGGAAAAAAGAATATGTCAAATGTCTCGAGAGTCGGGTCGCAGTGCTGGAAGTCCAGAACAAAGAAGCTTATAGAGGAACTGGAAACC-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐CTATTGTTTCCAAGAACAACAAAAAAGTTACTTTCCACTGTACAGAGAAAGACCTGGTAGGAGATGTTCCTGAAGGTAGATATGGTCATTCCATTGATGTGGTATATAGTCGAGGGAAAAGTATGGGTGTTCTCTTTGGAGGGAGGTCCTACATGCCTTCTACCCAAAGAACCACAGAAACATGGAATAGGGTAGCTGACTGCCTGCCCCATGTTTTCCTGGTGGATTTTGAATTTGGGTGTGCTACATCGTACATCCTTCCAGAACTTCAGGACGGGCTATCTTTTCATGTCTCTATTGCCAGAAATGATACCATTTACATTTTAGGAGGACACTCGCTTGCCAATAATATCCGCCCTGCTAATCTGTACAGAATAAGGGTTGATCTTCCCCTGGGTAGCCCAGCTGTGAGTTGTACAATCTTAGAGGAGCGTTGGGTGGGAGGTGGCAGCGAGGGAGACAGTAGCCACGGGG-­‐-­‐-­‐ACGGGTCTGAGTCTGATGAT-­‐-­‐-­‐GAAGGAATGCTGAGCGATGACCCAGATGGCACCAGGA-­‐-­‐-­‐GTGAGCGAAGCCACTCCAGGATGAGCGGCGCTGGTGTCCGGTCCAAGGAATCTAAAGGGGACAATGAACCGGCCAGCACTGGGCACTCGGATGATAGCCAGCCCGTGGAGTACCCAGGCAGGAAGTTYTTGAGAAAGGCCCGCATTTCTGAGGAAGACCACAGAGGTCACCTTCCTGACAGCAACACCAT-­‐-­‐-­‐GGAAGTCCAGAGCGACTCCACAGAAAGCTCCAGGTCGCAGGAAGCTGGCCTGAGCCAATCCAGGGAGGAAAGTGACAGCGGCTCTCAGGATGACAGCGCAGAGAGCCCGTCCCAGGAGGACAGCTCAGACGGACAAGACTCCAGCAGTGAGTCCAGC-­‐-­‐-­‐GAAGWGGGGGACCAGCCAT	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GCCATTGCTGTGCTGTCCCTCACACTGGGCACCTTCACAGTCCTGGAGAACCTGCTGGTGCTGTGTGTCATCCTGCACTCACGCAGCCTCCGCTGCCGGCCTTCCTACCACTTCATTGGCAGCCTGGCAGTGGCTGACCTCCTGGGCAGCGTCATTTTTGTCTACAGCTTTGTCGACTTCCATGTGTTCCACCGTAAAGATAGCCCCAATGTGTTTCTGTTCAAACTGGGCGGGGTCACGGCCTCCTTCACAGCCTCCGTAGGCAGCCTGTTCCTCACGGCCATCGACAGGTACATATCTATTCACAGGCCCCTGGCCTATAAGAGGATCGTCACCAGGCCCAAGGCTGTGGTGGCCTTTTGTCTGATGTGGACCATCGCAATCGTCATTGCTGTGCTGCCCCTCCTCGGATGGAACTGCA-­‐-­‐-­‐-­‐-­‐-­‐-­‐AGAAGACTGAAGGATCAGACACGGACAGACTTCTAAACAATGACCA-­‐-­‐-­‐TCAGAGATCACTTAACATCCTTGGGGCCAAGGATGATGATTCTGGGCGTACCAGCTGTTATGACCCTGACATTCTGGAAACTGATTTCCCATCCACTGACATGTGTGATGGTGCCTCAGGGGTCGCTCAGCCACAGAGGTTAAAAGGGGAAGCTGATCTCTTGTGCCTTGATCAGAAAAATCAAAATAACCTACCTTA-­‐-­‐-­‐TGATGCTTCTCCTG-­‐-­‐-­‐CCACTCAGCCACCCAGCATTACCCTAAC-­‐-­‐-­‐AGAGGAAGACAAACCATGGCCACTTCTTACTAGTGAAACAGAGTCAACCCACCAACTTGCTTCCATGCAAATCAGCAATCCTAGTTCCCTGGCCAACATTGACTTTTATGCCCAAGTAAGTGACATTACACCAGCAGGGAGTGTAGTCCTTTCTCCAGGCCAAAAGAGTAAGGCAGGGATACCCCCATGCGACATCATGC-­‐-­‐-­‐ATCCAGAAGTGATCTCAGTCTGCCAAGACAATTACAACATGGACAATGCCTACTTCTGTGAGGCAGATGCCAAAAAGCGCATTGGCTGTGGCCCCTCACATGGAAGTCAAATCACATG-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐GAGCCCAGCAC-­‐-­‐-­‐CCTTGAGACTGCCCAGCAAGCCTCAGCATTCGCCAACCTCACCCACGATGAACTGCTGATCCAGCTGCAGAAGAATATTCACCATGAGGTCCTTGAGGGCAATGTGGGTTATCTACGAGTGGATGACCTCCCGGGCCAGGAGGTACTGAGTGAACTTGGGGGATTCCTGGTGGCTAACGTGTGGAAGAAGCTCATGAGCACCTCCGCCTTGGTGCTGGATCTTCGCCACTGCACTAGAGGCCACGTCTCTGGCATCCCCTATGTCGTCTCCTACCTGCACCCCGGGAATACCGTCGTGCACGTGGACACCATCTATGATCGCCCTTCCAACACCACCACGGAGATCTGGACCTTGCCCAAGGTCCTGGGAGAGAGGTACAGTGCTGACAAGGACGTGGTGATTCTCACCAGTAGTCGCACAGGCGGGGTGGCCGAGGACATCGCCTACATCCTCAAGCAGATGCGCAGGGCCATTGTGGTGGGAGAGCGGACTGAGGGGGGCGCCCTGGATCTCCAGAAGCTGATTGAGAGAGGGAGCAGCGCATAACGACGACTTCCCCCTGGATGTTTCCCTCCCGCCAGGTGTGGCCTGAGGACCATGTGTTCATTTCCACGCCAAGCTTCAACTACACAGGCCATGACTTTCAGCGCTTCTTTACGGACCTTCACTTTGAGGAAGGCTGGTACATGTGGCTGCAGTCACGTGACCTGCTGGCAGGACTCCCAGCACCTGGTGTAGAAGTATACTGTCTGTATGGTGTGGGTCTGCCCACACCTCGCACCTACATCTACGACCACAGCTTCCCCTACAAGGATCCTGTGGCTGCACTCTATGAGGACGGTGATGACACAGTAGCCACACGAAGCATGGAGCTCTGTGGCCAGTGGCAGGGCCGCCAATCACAACCTGTACGAACAGCAGTTTATTACTCACTAAAGACAGCGTGAATGTAGAAAAGGCCGAATTCTATAATAAAAGCAAACACTCTGGCTTAGAAAGGTTACAACAAACCAGATGGGCCAAAAGTAAGGAAGCATGTCATGATGGGCAGATTGCCAGCACTGAGAGGAAAGTGGGTCTGAGTGCTGGTCCCCTCTCTGGGAGACTAGCATTGAATGAACAGAAATCTCTATGTGCCGAGACTCCTGCAGATAACGAAGATCTTGCTTGCTTAACCCGAAACAGCAGCATTCTGAAAGTGAACGAGTGGTTTTCTAGAAGTGATGACTTGTTAACT-­‐-­‐-­‐-­‐-­‐-­‐GATACAAACAACATGAGGGATAAATCAAATGCTGAAGTAACTGGGGCATTAGAAGTTTTCAATACAGTAAGTGGATATTCCTATTCTTCCAAGAAAATGGGTGTTCCAGACACTGATCCTTGTCCTGCTTTACTGTGTCAAAGTGAAACAGTCTGCTCCAAACC-­‐-­‐-­‐AGAGAGTAATATCAAAGATAAAATATTTGGGAAAATCTATCATAATAAGAAGGCAGGCCTCCCTAACTTGAACCGTGCGACTGAAAATCTAATTCCAGGAGCATTTGCTGCAGAACGACAAATAACACAAGAGCATTCCTCCACAAATAAATAAGGCGTGCCCCCCACAGATGTCCCAATCAGCCCTACCACTCCGTATATAGAAGACACACCCGAGCCACCCCTGCACAACTTCTACTGCAGTAAGCTGCTGGATCT
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  mrbayes;	  	   [This	  block	  sets	  up	  several	  different	  partitions	  that	  could	  be	  used	  in	  the	  analysis	  	   	  of	  this	  dataset.	  Note	  that	  Ibalia	  is	  selected	  as	  the	  outgroup;	  the	  default	  outgroup	  	  	  	  	  	  	  	  	  	  is	  the	  first	  taxon	  in	  the	  matrix.]	  	  	   outgroup	  Dipodomys_ordii;	  	  	   charset	  A2AB	  =	  1-­‐504;	  	   charset	  CNR1	  =	  505-­‐982;	  	   charset	  GHR	  =	  983-­‐1629;	  	   charset	  IRBP	  =	  1630-­‐2165;	  	   charset	  LCAT	  =	  2166-­‐2545;	  	   charset	  BRCA1	  =	  2546-­‐3196;	  	   charset	  vWF	  =	  3197-­‐3729;	  	   charset	  ATP7a	  =	  3730-­‐4319;	  	   charset	  CREM	  =	  4320-­‐4795;	  	   charset	  RAG2	  =	  4796-­‐5254;	  	   charset	  DMP1	  =	  5255-­‐5741;	  	   partition	  Names	  =	  11:	  A2AB,	  CNR1,	  GHR,	  IRBP,	  LCAT,	  BRCA1,	  vWF,	  ATP7a,	  CREM,	  RAG2,	  DMP1;	  	   set	  partition=Names;	  	   lset	  applyto=(all)	  nst=6	  rates=invgamma;	  	   	  
	   [Unless	  the	  parameters	  are	  explicitly	  unlinked,	  they	  will	  be	  shared	  across	  partitions.	  	  	  	  	  	  	  	  	  	  The	  unlink	  command	  is	  used	  to	  unlink	  the	  parameters.]	  	   unlink	  shape=(all)	  pinvar=(all)	  statefreq=(all)	  revmat=(all);	  	   	  	   [ADD	  A	  CLOCK	  RATE]	  	   constraint	  root	  =	  1	  2	  3	  4	  5	  6	  7	  8	  9	  10	  11	  12	  13	  14	  15	  16	  17	  18	  19	  20	  21	  22	  23	  24	  25	  26	  27	  28;	  	   constraint	  ingroup	  =	  1	  2	  3	  4	  5	  6	  7	  8	  9	  10	  11	  12	  13	  14	  15	  16	  17	  18	  19	  20	  21	  23	  24	  25	  26	  27	  28;	  	   constraint	  Dipodidae	  =	  3	  4	  5	  6	  7	  8	  9	  10	  11	  12	  13	  14	  15	  16	  17	  18	  19	  23	  24	  25	  26	  27	  28;	  	   constraint	  mouse.rat	  =	  1	  2;	  	   constraint	  cardiocraniine	  =	  19	  23;	  	   constraint	  Dipodinae.Allactaginae	  =	  6	  7	  8	  9	  10	  11	  12	  13	  15	  16	  17	  18	  24	  25	  26	  27	  28;	  	   constraint	  Jaculus	  =	  15	  16	  27;	  	   	  	   [constraint	  <name	  of	  constraint>	  <type	  of	  constraint>	  =	  <taxa>]	  	   prset	  topologypr	  =	  constraints(root,	  ingroup,	  Dipodidae,	  mouse.rat,	  cardiocraniine,	  Dipodinae.Allactaginae,	  Jaculus);	  	   	  	   [node	  calibrations.	  The	  offset	  exponential	  distribution	  has	  its	  expectation	  at	  the	  minimum	  age	  and	  mean.	  That	  is,	  the	  	   offsetexponential(300,325)	  has	  the	  minimum	  300	  and	  an	  exponential	  mean	  of	  325.	  branch	  lengths	  in	  millions	  of	  years]	  	   calibrate	  root	  =	  offsetexponential(55.8,	  59);	  [Calibrations	  taken	  from	  Date-­‐a-­‐Clade]	  	   calibrate	  Dipodidae	  =	  offsetexponential(43,	  47);	  [Calibrations	  taken	  from	  Wu	  et	  al	  2012,	  PLoS	  One]	  	   calibrate	  mouse.rat	  =	  offsetexponential(7.3,	  9);	  [Calibrations	  taken	  from	  Wu	  et	  al	  2012,	  PLoS	  One]	  	   calibrate	  cardiocraniine	  =	  offsetexponential(9,	  11);	  [Calibrations	  taken	  from	  Wu	  et	  al	  2012,	  PLoS	  One]	  	   calibrate	  Dipodinae.Allactaginae	  =	  offsetexponential(10.5,	  13);	  [Calibrations	  taken	  from	  Wu	  et	  al	  2012,	  PLoS	  One]	  	   	  	   prset	  applyto	  =	  (all)	  ratepr	  =	  variable;	  	   prset	  brlenspr	  =	  clock:	  uniform;	  [need	  uniform	  clock	  when	  you	  include	  fossil	  species]	  	   prset	  nodeagepr	  =	  calibrated;	  	   prset	  clockratepr	  =	  normal(0.2,	  0.02);	  	   [normal(mean,	  variance)]	  	   prset	  clockvarpr	  =	  igr;	  	   prset	  Igrvarpr	  =	  exponential(0.8);	  	  	   [The	  following	  line	  allows	  rates	  to	  vary	  across	  partitions]	  	   prset	  ratepr=variable;	  	   mcmcp	  ngen=10000000	  nchains=4	  nruns=2	  printfreq=1000	  samplefreq=1000;	  
	  end;	  	  	  	  
